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CHAPTER    V 
Textile  Printing 

Textile  Printing. — The  natural  colours  of  textile  fibres  are  seldom 
uniform  and  more  rarely  pleasing  to  the  eye.  Textile  workers  signifi- 
cantly name  fabrics  in  the  natural  colour  greys — that  indeterminate 
shade  between  light  and  dark,  a  mixture  of  colours  which  do  not  blend. 
If  the  natural  greys  were  one  uniform  shade,  they  might  be  useful,  but 
there  are  yellowish  greys,  bluish,  reddish,  greenish,  and  blackish 
greys,  changing  and  shading  in  all  degrees.  Uniformity  of  colour, 
either  plain  or  patterned,  has  always  been  regarded  as  a  necessary 
quality  in  cloths;  the  random  variations  of  nature  are  generally  offen- 
sive. To  obtain  uniform  white,  we  bleach;  for  a  single  and  uniform 
colour,  we  dye;  for  coloured  patterns,  we  either  weave  with  yarns 
dyed  different  colours,  or  print. 

As  a  pattern  producer,  the  printing  method  has  some  advantages 
over  the  weaving.  The  thickness  of  the  thread  limits  changes  of 
shade  in  weaving;  delicate  mixtures  of  colour  are  therefore  impossible. 
Figuring  on  fabrics  would  thus  be  crude  and  conventional,  if  no  other 
method  of  colouring  were  known.  It  is  here  that  the  textile  printer 
surpasses;  he  can  lay  on  what  colours  he  pleases;  his  work  is  like 
painting,   imitative  of  all  the  shades  and  colours  of  nature. 

Kinds  of  Printing. — Very  often,  when  textile  printing  is  distin- 
guished from  letterpress  printing,  the  term  calico  is  used.  In  one 
sense  this  may  be  right,  but  on  the  whole  it  is  wrong  and  very  mis- 
leading.     Calico  printing  is   certainly  the  larger   part   of  the   textile 

printing  industry,   and    it  is  customary  for   people  to  name  a  whole 
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class  of  things  by  the  name  of  the  chief  division  of  the  class.  We 
might  even  say  that  a  felt  is  calico-printed — that  is,  printed  after  the 
same  manner  as  calico.  But,  considering  the  numbers  and  varieties 
of  other  fabrics  which  are  printed,  we  think  that  the  term  textile 
printing  best  describes  the  general  process.  We  print  yarns,  worsted, 
cotton,  and  silk;  wool  cloths,  felts,  silks,  linens,  carpets,  and  many 
other  fabrics;  though,  as  we  have  said,  the  material  which  is  most 
commonly  printed  is  cotton  cloth  or  calico. 


Fig-  550 
A,  Table.       b,  Drum  or  "Sieve".       c,  The  block. 

Hand  Printing. — No  matter  what  the  fabric  may  be,  the  method 
of  printing  it  by  hand  is  the  same  as  every  other.  Neither  do  the 
printing  machines  differ  much.  It  is  in  the  dyes  and  processes  of 
fixing  the  colours  that  differences  appear.  Dyes  and  other  applica- 
tions which  serve  for  wool  are  wholly  unsuited  for  cotton,  and  silks 
do  not  take  colours  on  in  the  same  manner  as  linens.  But  the  im- 
printing of  the  colours,  or  mordants,  or  reserves,  or  other  kinds  of 
materials,  may  be  performed  upon  machines  of  the  same  structure, 
because,  of  course,  the  machines  only  produce  an  impression,  and 
it  matters  nothing  what  the  material  impressed  happens  to  be. 

The  hand  printer  is  an  artist,  and,  like  all  artists,  he  uses  few 
and  simple  tools  (fig.  550).  The  principal  furniture  of  the  printing 
room   is  a  table  from   15  to  20  ft.   long  and  from  30  to  50  in.  wide. 
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Within  what  may  be  called  the  printing  section  of  this  table  a  smooth 
slab  of  stone,  or  slate,  is  evenly  set,  and  over  it  spread  a  fine  felt 
to  give  the  surface  elasticity.  At  the  top  end  of  the  table  a  pair  of 
brackets  is  strongly  fixed,  and  upon  it  the  cloth  roller  is  slung.  At 
the  foot  of  the  table  another  roller  hangs,  the  function  of  which  is 
to  run  the  printed  cloth  smoothly  on  to  the  range  of  drying  rods 
beyond. 

Hand  printing  is  done  by  large  blocks  (figs.  551-2),  upon  which  the 
pattern  is  either  cut  out  in  relief  or  formed  by  copper  wire  fixed  on 
the  surface.  Good  blocks  are  made  of  pearwood  or  sycamore,  and 
generally  are  of  a  size  to  contain  a  full  section  of  the  pattern  designed. 

Various  colour-holders  have  been  devised,  but  the  oldest  and  most 

A 


Fig.  551.— Wooden  Printing  Block  Fig.  552.— Back  of  same  Block 

A,  Raised  pattern,  partly  of  copper  wire.      B  B,  Guide  pins. 

common  is  the  sieve  or  drum.  This  is  a  broad  hoop  over  which  oil- 
cloth is  tightly  stretched.  Upon  the  smooth  surface  of  the  drum  the 
colour  is  laid,  and  a  woollen  cloth  is  stretched  over  it,  the  colour 
penetrating  evenly  and  lightly  through  the  cloth.  The  drum  is  gener- 
ally based  upon  an  elastic  basis  of  some  sort,  the  handiest  being  a 
tub  of  paste  which  may  happen  to  be  out  of  use. 

Having  slung  the  cloth  beam  at  the  head  of  the  table,  and  drawn 
the  right  length  smoothly  over  the  printing  slab,  the  printer  takes 
his  first  block,  lets  it  softly  rest  upon  the  colour  drum,  to  take  on 
the  colour,  and  then  lays  it  evenly  upon  the  cloth,  face  downwards. 
Giving  the  bottom  of  the  block  a  firm  tap,  the  printer  lifts  it,  leaving 
a  clear  impression  of  the  pattern  upon  the  surface  of  the  fabric. 

The  design  may  be  simple,  and  carried  on  one  block,  or  it  may  be 
large  and  complex,  both  in  size  and  variety  of  colour,  and  fill  many 
blocks.  To  guide  the  printer  in  laying-on,  there  are  small  points 
on  the  blocks  which  leave  marks  on  the  cloth,  showing  the  area  which 
has  been  covered.  When  laying-on  the  next  block,  the  printer  is 
guided  by  the  marks. 
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While  the  printer  works,  the  tearer,  his  boy  assistant,  must  keep 
the  drums  well  supplied  with  the  thick  colour,  which  has,  of  course, 
been  already  prepared.  After  the  section  on  the  printing  slab  has  been 
fully  coloured,  the  cloth  is  shifted  along  towards  the  end  of  the  table 
and  another  length  of  the  cloth  unrolled. 

Like  the  hand-loom  weaver,  the  block  printer,  as  he  is  called,  is 
mainly  retained  as  a  necessary  adjunct  to  the  machine-printing  process. 
In  the  felted-carpet  industry  alone  does  the  hand  printer  retain  a  prin- 
cipal position.  No  printing  work, 
we  think,  can  do  without  at  least  one 
block  printer,  to  supplement  on  occa- 
sions the  work  of  the  machines,  and 
make  trial  patterns  of  designs. 

Machines. — A  supreme  drawback 
to  the  printing  of  textiles  by  hand  is 
the  cost.  For  example,  to  print  a 
piece  of  cloth  28  yd.  long  by  30  in. 
wide,  with  an  ordinary  size  of  block, 
and  in  one  colour  alone,  takes  no 
fewer  than  672  applications.  When 
the  design  is  in  four  colours,  the 
printer  must  print  no  fewer  than  2688 
times.  This  takes  days,  and  a  skilled 
block  printer's  time  is  of  some  value. 
Labour-saving  machinery  has  always 
been  called  in  by  manufacturers  in 
such  a  juncture,  and  the  calico 
printers  have  been  no  exception  to 
the  rule.  The  first  attempts  at 
machinery  were  in  the  direction  of 
making  a  machine  imitate  the  block  printer,  and  a  few  very  ingenious 
contrivances  were  devised,  of  which  the  French  Perrotine  is  the  best 
and  most  remarkable.  This  machine  has  never  found  much  accept- 
ance in  this  country,  and  it  is  questionable  if  we  would  be  doing  our 
readers  any  service  by  examining  it  in  detail.  More  important  to  us 
is  the  cylinder  printing  machine,  originally  invented  by  Mr.  Bell,  of 
Glasgow,  in  1785,  and  since  improved  and  developed  by  machine 
builders  supplying  the  printing  trade. 

Cylinder  Printing  Machine. — Supported  in  the  midst  of  a  heavy 
frame,  through  bearings  on  which  its  shaft  extends  out  to  the  driving 


F\g.  S53. — Diagram  of  Calico-printing  Machine 

A,  Pressure  bowl.  e,  Engraved  roller,  c,  Fur- 
nisher. D,  Colour  box.  E,  Colour  doctor.  F,  Lint 
doctor.      G,  Blanket.      h,  Back  grey.      I,  Piece. 
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wheel,  the  large  impression  cylinder  sits,  surrounded  on  the  lower  sides 
by  as  many  printing  rollers,  or  cylinders,  as  there  are  colours  to  be 
printed  (fig.  554).  Each  printing  roller  is  engraved  with  the  part  of 
the  pattern   which   its  colour  is   intended   to  print.      The  axles  of  the 


I'ig-  554- — Twelve-colour  Calico-printing  Machine 

A  A,  Calico  we')  being  printed,     p.  B,  Carrying  blanket,     c  c  c  c  c.  Printing  apparatus  containing  pattern 
roller,  colour  duct,  colour  roller,  lint  and  colour  doctors,     d,  Spur  wheel  driving  printing  appliances. 

printing  rollers  revolve  in  bearings  on  the  outer  ends  of  the  side 
frames.  It  is  obvious  that  the  problem  involved  in  the  supply  of 
different  colours  to  the  rollers  presented  difficulties.  A  roller,  how- 
ever, is  not  geared  to  the  cylinder  by  itself;  it  is  merely  the  centre 
of  a  complete  set  of  appliances.  There  is  the  colour  box,  with  colour- 
supplying  roller,  called  the  furnisher,  a  pair  of  horizontal  knives,  the 
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one  above  and  the  other  below  the  roller,  and  named  the  lint  doctor 
and  colour  doctor  respectively,  and  spring  screws  or  weighted  levers, 
which  alternately  press  the  roller  upon  the  central  impression  cylinder 
and  take  it  away. 

Above  the  impression  cylinder,  the  frame  forms  a  double  guide, 
one  for  the  blanket  and  backing,  the  other  for  the  piece  being  printed, 
the  former  always  circulating  in  an  endless  round,  while  the  latter 
passes  out  on  to  the  drying  cylinders  adjoining  as  soon  as  printed. 
To  ease  the  impression,  the  central  cylinder  is  usually  covered  with 
a  padding  of  woollen  cloth,  or  a  fine  indiarubber  lining  protected 
by  a  layer  of  cloth. 

Operating  the  Cylinder  Printing  Machine. — The  mechanical  de- 
tails of  the  complex  cylinder  printing  machine  are  rather  more  the 
concern  of  the  machinist  than  of  the  printer.  We  are  therefore  con- 
fined to  observing  the  manner  of  working  the  machine.  First,  all 
the  colours  of  the  design  are  separated,  and  the  parts  of  the  pattern 
so  coloured  are  engraved  on  each  single  roller.  All  the  rollers  are 
the  same  size  and  cover  the  same  area,  and  represent  a  complete  pattern 
if  taken  together. 

When  the  rollers  have  been  engraved,  the  printer  prepares  his 
colours,  and  fills  each  colour  box  with  its  proper  colour.  He  must 
see  that  the  colour  roller,  named  the  furnisher,  is  clean  and  running 
freely  in  the  colour.  On  the  outer  side  of  the  engraved  roller  the 
straight  steel  blade,  called  the  colour  doctor,  is  set  by  screws  just 
close  enough  to  the  roller  to  scrape  away  all  pigment  from  the  flat 
surface  and  press  the  colour  into  the  engraved  parts.  On  the  inner 
side  a  similar  blade,  the  lint  doctor,  is  carefully  adjusted,  so  that  the 
blade  will  take  away  any  threads  or  other  adhesions  on  the  printing 
roller  after  it  has  pressed  upon  the  cloth. 

Impression  and  register  are  the  next  objects  of  the  printer's  attention. 
He  must  see  that  the  rollers  are  adjusted  to  the  point  at  which  they  will 
print  exactly  on  the  space  of  the  cloth  designed.  As  the  colours  are 
all  parts  of  one  design,  and  print  close  to  each  other,  the  adjustment 
is  delicate.  Regulation  of  impression  is  another  rather  difficult  duty. 
The  colours  must  not  be  pressed  through  the  cloth,  nor  impressed  so 
lightly  as  to  appear  faint.  Balance  of  weights  and  levers,  usually 
secured  by  the  makers  of  the  machine,  may  not  be  difficult,  but  some 
judgment  is  called  for  in  regulating  the  rollers  to  the  impression 
desired. 

The  piece  to  be  printed  and  the  blankets  and  backing  cloth  having 
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been  smoothly  regulated,  the  machine  can  be  put  in  gear.  The  whole 
of  the  driving  power  is  concentrated  on  the  centre  shaft,  the  axle,  so 
to  say,  of  the  pressure  cylinder.  Upon  this  runs  the  large  crown  wheel, 
which  gears  into  the  small  pinion  wheels  on  the  ends  of  the  roller  shafts. 
As  the  pressure  cylinder  revolves,  therefore,  all  the  printing  rollers, 
with  colour-furnishing  rollers,  also  revolve.  The  great  cylinder  carries 
round  the  piece  of  cloth  and  the  engraved  rollers  impress  themselves 
upon  it,  one  after  the  other,  and  it  passes  out,  a  completely  printed 
piece. 

Several  features  of  this  operation  demand  careful  attention.  Because 
of  the  corrosive  action  of  the  colours  upon  the  doctor  blades  as  well 
as  upon  the  copper  of  the  engraved  rollers,  the  decomposed  metal 
reacts  upon  the  colours,  and  blunts  the  edges  of  the  blades.  Con- 
stant attention  on  the  part  of  the  printer  is  needed,  if  the  mischief 
is  not  to  become  serious. 

Another  point  to  be  noted  is  the  tendency  of  the  colours  first 
printed  to  ''cast"  upon  those  printed  later.  Frequently  dark  grounds 
are  first  printed,  and  when  these  carry  over  into  the  lighter  colours 
a  blurred  design  is  the  result.  If  possible,  the  light  shades  should 
always  be  printed  before  the  darker  colours.  But  continual  care, 
frequent  cleaning  of  the  rollers,  and  strict  measure  of  colour  are 
the  best  preventives. 

General  Empioyment  of  Hand  and  Mechanical  Methods. — Though 
the  machine  just  examined  may  be  called  a  calico  printer,  the  form  of 
it  is  adapted  to  all  kinds  of  fabrics.  Hand  printing,  it  need  hardly 
be  added,  is  done  on  every  textile  fabric,  from  carpets  to  muslins. 
When  we  come  to  closer  grip,  however,  and  enter  into  the  details 
of  printing,  the  differences  between  the  various  fabrics  must  be 
clearly  defined.  Dyes  which  readily  attach  themselves  to  vegetable 
fibres  will  not  dye  wool  or  silk.  Methods  of  printing  which  answer 
very  well  for  felts  would  altogether  fail  if  applied  to  cottons.  We 
must,  therefore,  take  each  separately. 

Calico  Printing".— The  printing  of  calicoes  is  an  old  industry,  and 
it  bulks  larger  in  the  common  mind  than  any  other  division  of  the 
printing  trade.  Excepting  silk,  no  fabric  so  well  repays  the  art 
of  the  printer,  and  the  cheapness  of  cotton  brings  it  within  the 
reach  of  the  poorest.     Hence  the  greatness  of  the  trade. 

Preparing  the  Calico. — Bleached  cotton  has  a  stiff  feel  and  a  dry 
surface;  to  make  it  suitable  for  printing  on,  some  kind  of  preparation 
is  necessary.     The  usual  method  is  to  pass  the  cloth  through  a  bath 
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of  oleine  oil.  The  preparing  bath  is  a  small  cistern,  fitted  with  a 
feeding  and  two  or  three  dipping  rollers,  while  on  the  outer  end 
a  pair  of  heavy  squeezing  rolls  are  placed.  The  liquor  is  composed 
of  I  part  of  oleine  to  15  parts  of  water.  From  the  web  the  cloth  is 
led  over  the  guide  rollers  under  the  scrimping  rails  and  into  the  bath 
and  round  among  the  dipping  rollers,  thence  in  between  the  squeezers 
(fig.  555).  Scrimping  rails  are  V-shaped  bars  catching  into  the  sides 
of  the  cloth  and  holding  it  out  to  the  full  width.  Having  been  thus 
treated,  the  cloth  is  dried  on  the  drying  cylinders. 

After  being  dried, 
the  calico  pieces  are 
taken  tothestampers, 
who  mark  them  ac- 
cording to  the  class 
and  style  in  which 
they  are  to  be  printed, 
and  then  those  pieces 
which  are  designed 
to  pass  through  the 
one  printing  are 
sewn  end  to  end, 
and  made  up  into 
batches. 

Each  batch  is 
then  made  up  for 
shearing  or  crop- 
ping. Sometimes 
scrimping  is  done  on  the  shearing  machine  (see  Plate)  by  expanding 
bars  placed  in  front  of  the  cutting  knives.  Shearing  machines  are 
equipped  with  two  or  three  cylindrical  knives  set  against  straight- 
edged  ledger  blades,  the  cloth  being  pressed  on  the  cutting  edges 
at  their  point  of  contact,  and  the  raised  nap  shorn  away. 

Adjoining  the  shearing  machine  is  the  canroy,  or  winding  machine, 
carrying  the  *' shell"  fitting  over  the  centre  made  for  the  frame  of  the 
printing  machine.  Wound  upon  this,  the  cloth  is  ready  for  the  print- 
ing room. 

Styles  of  Calico  Printing. — In  the  calico-printing  trade  there  are 
four  recognized  styles,  or  processes,  distinguished  from  each  other 
in  several  important  details  of  treatment.  These  four  are:  i,  the 
dyedy  or  madder  style ;  2,  the  resist-padded  style ;  3,  the  discharge  style ; 


Fig.  555. — Preparing  Machine 
A,  Guide  roller.       B,  Scrimp  rail.      c,  Bo.x.       D  E,  Squeezing  bowls. 
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4,  the  extract^  or  steam  style.  It  is  easy  to  define  those  styles 
abstractly,  but  in  practice  a  difficulty  occurs.  Broadly  regarded,  the 
styles  are  defined  in  this  way.  The  madder  style  requires  that  the 
designs  be  printed  on  the  cloth  in  a  thickened  mordant,  then  dried, 
aged,  and  dyed  with  some  kind  of  colouring  matter.  In  the  resist- 
padded  style,  on  the  other  hand,  those  parts  which  are  designed  to 
remain  white,  or  a  ground  colour,  are  printed  with  a  substance 
capable  of  resisting  the  dye.  The  discharge  style,  again,  prescribes 
a  method  by  which  the  cloth,  having  been  already  dyed,  is  printed 
with  the  pattern,  which  discharges  the  dye  previously  impregnating 
the  cloth.  In  the  extract  style  the  whole  cloth  is  printed,  the  mor- 
dants and  colouring  matters  being  mixed  together,  the  mordants 
being  fixed  and  the  colours  developed  by  the  application  of  steam. 

Up  till  about  the  close  of  the  nineteenth  century,  calico  styles  multi- 
plied at  a  great  rate.  For  every  variation  of  method  a  style  was  named. 
As  these  were  generally  adaptations  of  one  or  two  of  the  four  styles 
mentioned,  confusion  arose  to  an  intolerable  degree.  At  the  present 
time  an  expert  printer  will  hardly  speak  of  styles.  He  prefers  to 
describe  a  particular  method,  and  leave  the  naming  of  it  severely 
alone.  One  very  potent  reason  for  this  is  the  fact  that  sometimes 
styles  are  combined  in  one  operation.  We  think,  however,  that  the 
learner  is  wise  who  first  aims  at  acquiring  a  knowledge  of  the  lead- 
ing styles  separately,  and  identifies  them  by  their  distinctive  names. 

Materials. — During  the  past  twenty  years  the  calico-printing  trade 
has  been  made  increasingly  difficult  for  the  beginner;  the  materials 
used  have  become  more  and  more  numerous  and  abstrusely  chemical. 
It  is  in  the  materials  used  that  the  whole  secret  of  calico  printing  lies. 
The  merely  mechanical  operations  take  us  but  a  little  way.  To  be 
dealt  with  in  an  intelligible  manner,  the  great  mass  of  materials 
are  thus  classified:  i,  thickeners;  2,  colouring  matters,  organic  and 
mineral,  including  coal-tar  colours;  3,  astringents;  4,  oils  and  soaps; 

5,  chemical  solvents,  salts,  and  acids. 

Thickeners. — As  the  name  implies,  thickeners  are  mainly  employed 
in  giving  consistency  to  colouring  matters;  they  are  often  of  service  as 
dilutants;  one  class  alone,  the  albuminoids,  are  of  value  as  aids  in 
colouring,  the  others  being  merely  mechanical  in  action. 

Starch, — Starches  are  the  largest  and  most  serviceable  of  thickeners. 
As  everyone  knows,  starch  is  a  vegetable  substance  found  largely  in 
the  leaves,  stems,  roots,  and  fruits  of  many  plants.  Insoluble  in  cold 
water,  starch  swells  up  and  forms  a  glutinous  mass  when  treated  with. 
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boiling  water.  The  granules  increase  in  size,  and  absorb  a  large 
quantity  of  water,  which  becomes  inherent  in  the  mass,  and  cannot 
be  separated  from  it  even  by  straining.  This  glutinous  mass  readily 
absorbs  and  retains  colours,  and  it  is  therefore  the  very  best  thickener 
the  calico  printer  could  desire  for  general  purposes.  There  are  several 
kinds  of  starch  on  the  commercial  market,  but  the  best  for  printing 
is  common  wheat  starch. 

Dextrin. — Frequently  called  British  gum,  dextrin  is  made  from 
starch  by  a  simple  process.  Take  400  parts  of  starch,  with  i  part 
of  nitric  acid,  with  enough  water  to  make  into  a  stiff  paste;  dry, 
and  expose  to  a  temperature  of  200°  C.  If  properly  treated,  neither 
too  much  nor  too  little,  the  dextrin  will  act  as  a  thickener  with 
about  6  lb.  to  the  gallon  of  water. 

Gums. — Several  gums  are  made  into  thickeners,  the  chief  of  which 
are  gum  arable  and  gum  tragacanth.  Gum  arable  is  the  more  useful, 
possessing  the  advantage  over  most  other  thickening  agents  of  being 
soluble  in  cold  water,  but  the  cost  of  the  gum  restricts  its  use.  It  is 
mainly  derived  from  trees  of  the  acacia  genus,  and  occurs  in  trans- 
parent white  tears  when  pure.  By  the  action  of  nitric  acid,  gum 
arable  is  converted  into  mucic  and  oxalic  acids;  it  gives  a  precipitate 
with  soluble  salts  of  copper  and  lead,  and  ferric  chloride. 

Gum  tragacanth  is  the  most  powerful  of  thickening  agents.  It 
is  difficult  to  dissolve  in  cold  water,  but  readily  melts  in  boiling 
water.  Half  a  pound  per  gallon  of  water  gives  a  strong  thickener. 
The  gum  is  produced  by  several  trees  and  bushes  of  the  astragalus 
kind,  and  appears  on  the  market  as  a  semi-transparent,  flaky  sub- 
stance, tasteless  and  inodorous. 

Albuminoids. — White  of  ^gg^  was  at  one  time  an  albuminoid  much 
used  by  calico  printers  for  pigment  printing,  but  the  cost  is  quite 
prohibitive.  Blood  albumen  is  now  the  sole  thickener  of  this  class 
employed.  By  a  special  process,  the  serum  is  obtained  from  the  blood 
of  slaughtered  animals,  and  preserved  in  liquid  form  by  antiseptics. 

Colouring  Matters. — We  obtain  three  different  kinds  of  colouring 
matter — {a)  vegetable  colours,  ip)  mineral  colours,  and  (c)  coal-tar 
colours.  Coal-tar  colouring  matters  have  largely  displaced  the  others, 
especially  those  of  vegetable  origin.  Authorities  on  calico  print- 
ing coldly  dismiss  some  of  the  old  vegetable  colours  with  the  re- 
mark: *'This  has  been  entirely  superseded  by  the  more  brilliant 
and  cheaper  coal-tar  colours";  but  in  practice  the  supersession 
is   not  so  absolute   as   this  would  convey.     Scientific  industry  might 
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proceed  on  those  lines  of  utility,  but  science  has  not  completely 
taken  hold  of  British  industry.  Hard  rules  are.  not  always  true; 
something  must  be  allowed  for  the  living  agents;  a  printer  who  has 
become  familiar  with  his  dyes  does  not  readily  throw  behind  him 
the  skill  acquired  by  a  lifetime. 

Vegetable  Colours. — Logwood  is  derived  by  fermentation  from 
the  heartwood  of  the  tree  known  botanically  as  HcEmatoxylon  cam- 
pechianum.  By  oxidation,  the  product  of  the  ferment  is  converted 
into  hcematein,  which  is  the  colouring  principle.  Though  commonly 
considered  a  red,  logwood  gives  a  variety  of  colours  when  combined 
with  different  metallic  oxides.     With  chromic  oxide  it  produces  black. 

Redwood  is  a  soluble  colouring  matter  derived  from  trees  and  shrubs 
of  the  genus  Ccesalpinia.  In  South  America,  peach  wood,  Brazil  wood, 
and  Lima  wood  yield  the  colour,  while  in  Japan,  China,  and  India, 
a  tree  of  the  same  genus  yields  sappan.  In  all  these  woods  the 
colouring  matter  is  found  in  the  form  of  a  glucoside,  which,  when 
decomposed,  produces  a  sugar  and  a  colouring  matter  called  brazilin. 
Soluble  redwood  dyes  are  seldom  used  alone,  but  in  combination 
for  the  production  of  compound  shades. 

Belonging  to  the  same  class,  but  distinguished  by  insolubility, 
are  caviwood,  bat  wood,,  and  sandahvood,  Barwood  comes  from  the 
tree  Baphia  nitida,,  growing  chiefly  in  Sierra  Leone.  The  colour 
makes  an  imitation  turkey  red,  of  fair  quality. 

Santalin  is  the  red  colouring  matter  yielded  by  the  small  tree, 
Pterocarpus  santalinus,  a  native  of  India.  This  colour  is  seldom 
used  for  printing,  though  sometimes  put  into  the  dye-baths  for 
special  purposes. 

Quercitron  Bark. — One  of  the  most  useful  of  vegetable  dyes,  quer- 
citron is  extracted  from  the  bark  of  a  species  of  oak,  the  Querciis 
tinctoria,  growing  abundantly  in  North  America,  particularly  in  the 
State  of  Pennsylvania.  The  colour  is  bought  in  the  form  of  a  syrup 
liquid,  mainly  yellow,  but  employed  largely  in  the  production  of 
browns,  light  olives,  and  other  complex  colours. 

Flavine.—\\[\\Qn  quercitron  bark  extract  has  been  purified,  it  is 
sold  as  flavine.  For  quick  effects  it  is  much  better  than  common 
quercitron,  and  makes  stronger  and  purer  shades. 

Persian  Yellow. — A  fine  yellow  is  taken  from  the  fruit  of  two  trees 
of  the  Rhamniis  genus,  the  one,  R.  infectoria,  growing  in  France 
and  the  Levant,  and  the  other,  R.  aviygdalus^  growing  in  Persia. 
The  Persian  berries  yield  the  best  quality  of  dye,  the  liquid  at  about 
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48"  Twaddell,  being  very  much  favoured  by  experienced  calico 
printers.  Though  giving  a  bright  yellow  with  alumina  mordant, 
the  colour  is  fugitive;  it  is  seen  at  its  best  as  old  golds  and 
bronzes,  with  the  chromic  oxide  mordant. 

Old  Fustic. — Another  yellow  is  known  as  old  fustic,  derived  from 
the  weed  of  the  Morus  tinctoria,  growing  in  the  West  Indies  and 
South  America.  The  colouring  matter  in  the  extract  consists  of 
moritannic  acid  and  morin,  which  are  of  some  service  in  black  dye- 
ing with  logwood.      In  itself  the  colour  is  not  of  much  value. 

Saffron. — The  colour  known  as  saffron  is  made  of  the  flowers 
of  the  crocus  bearing  purple  flowers.  The  stigmas  are  dried  and 
caked.  Saffronin  is  the  yellow  colouring  principle,  sometimes  called 
polychroite.  It  is  coloured  blue  by  sulphuric  acid,  green  by  nitric 
acid,  and  brown  by  hydrochloric  acid.  Owing  to  its  solubility  in 
water,  saffron  has  not  been  retained  as  a  printing  colour. 

hidigo. — Among  vegetable  colours  indigo  has  long  held  the  highest 
place  in  public  esteem.  Of  course  the  aniline  dyes  have  restricted  the 
field  of  indigo  greatly;  notwithstanding  the  vast  increase  of  the  calico- 
printing  trade,  the  amount  of  indigo  in  use  has  absolutely  declined ; 
but  this  is  largely  owing  to  the  introduction  of  artificial  indigo. 

The  colouring  matter  is  extracted  from  the  leaves  and  green  stems 
of  Indigofera  tinctoria,  an  East  Indian  plant  of  the  papilionaceous 
order,  and  other  species  of  the  same  genus.  Some  plants  of  other 
genera  also  yield  a  similar  colouring  matter.  The  East  Indian  indigo 
plant  is  a  shrub  about  4  ft.  high,  with  pinnate  leaves  and  racemose 
flowers. 

When  the  plant  is  in  flower,  the  leaves  and  green  shoots  are 
stripped  off,  and  steeped  in  water  for  twelve  to  fourteen  hours,  when 
fermentation  sets  in.  The  yellow-coloured  liquid  is  then  drawn  off 
into  shallow  vessels  and  exposed  to  the  air  for  two  to  three  hours. 
Oxidation  sets  in,  and  the  indigo  is  precipitated  in  the  form  of  a 
sandy-looking  powder.  This  powder  is  gathered  and  boiled  in  water 
for  two  to  three  hours,  then  filtered;  the  residue  is  pressed  into  cakes 
and  dried  by  heat.  Caked  indigo  is  not  pure  colour;  it  is  composed,  in 
varying  proportions,  of  indigotin,  the  essential  colour,  indigo  red,  and 
various  mineral  impurities,  an  indigo  of  65  per  cent,  being  considered 
of  fair  average  quality.  Pure  indigo  is  of  an  intense  blue  colour, 
passing  into  purple.  It  is  insoluble  in  water,  cold  alcohol,  and 
ether;  concentrated  sulphuric  acid  dissolves  it,  though  dilute  sul- 
phuric has  no  effect. 
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Madder. — Though  formerly  of  such  importance  that  the  most 
common  style  of  calico  printing  was  named  the  madder  style,  this 
vegetable  dye  has  been  largely  superseded  by  alizarine,  the  aniline 
colouring  matter.  Madder  is  extracted  from  the  root  of  a  plant  of 
the  genus  Rubia^  generally  the  Rubia  Hnctorum.  A  trailing,  climbing 
plant,  supporting  itself  by  leaves  and  prickles,  it  is  grown  chiefly 
in  Holland,  France,  Italy,  and  Turkey  for  the  sake  of  its  roots,  which 
contain  the  dyeing  matter.  When  three  years  old,  the  roots  are  dug 
up,  kiln-dried,  threshed,  dried  again,  and  then  pounded  in  a  mill. 
Alizarine,  the  more  important  of  the  colouring  constituents  of  ;madder, 
is  obtained  by  sublimation  in  the  form  of  beautiful  red  crystals. 
Turkey  red  was  originally  obtained  from  madder. 

Mineral  Colours.  —  Pigments,  as  the  mineral  colouring  matters 
are  generally  called,  have  a  peculiar  value  to  the  printer,  in  that 
they  are  solid.  They  do  not  figure  largely  in  everyday  practice, 
however,  and  may  be  said  to  mark  out  a  particular  style  for  them- 
selves. The  pigments  principally  required  are — i,  whites;  2,  yellows; 
3,  reds;  4,  greens;  5,  blues.  These  are  all  derivable  from  various 
substances,  each  one  imparting  to  the  pigment  a  distinctive  character, 
which  the  printer  must  understand. 

1.  Whites. — Zinc  white  is  the  best  of  the  white  pigments;  it  is 
produced  by  the  oxidation  of  zinc.  Very  frequently  the  calico  printer 
obtains  white  effects  by  simply  using  a  prepared  chalk. 

Barium  sulphate  is  another  white  pigment  of  considerable  value. 
Obtained  by  adding  sulphuric  acid  to  a  solution  of  barium  salts,  it 
is  a  heavy  powder,   insoluble  in  water  and  dilute  acids. 

2.  Yellows. — All  the  lead  yellows  are  obtained  from  chrome  iron, 
smelted  from  a  metallic  element  called  chrome  ore,  found  largely  in 
the  Shetland  Isles.  To  produce  chrome  yellow,  the  chrome  iron  ore 
is  fused  with  carbonate  of  potassium  and  chalk.  Treating  the  fused 
mass  with  water,  we  get  a  soluble  yellow  chromate  of  potassium. 
Then  add  to  the  solution  a  soluble  lead  salt,  and  chrome  yellow  pre- 
cipitates. 

Chrome  orange  is  another  pigment  of  the  same  class.  It  is  simply 
produced  by  heating  the  potassium  chromate  with  saltpetre.  Another 
way  is  to  boil  the  chrome  yellow  with  lime  water. 

Cadmium  sulphide  is  a  costly  yellow  of  very  high  quality,  and 
fine  specimens  have  been  produced  with  it,  but  we  do  not  think  the 
colour  has  been  found  commercially  profitable.  It  is  obtained  by 
passing    hydrogen    sulphate    through    a    solution    of    cadmium    salts. 
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Cadmium,  it  may  be  said,  is  the  white  metal  found  in  zinc  ores,  and 
useful  in  the  arts  for  various  purposes. 

Barium  chromate  is  a  yellow  which  is  got  by  dissolving  the  car- 
bonates from  barium  by  acetic  acid,  and  adding  potassium  chromate. 
The  precipitate  is  the  pigment.  It  is  fairly  cheap,  and  has  the  quality 
of  resisting  sulphuretted  hydrogen. 

3.  Reds. — Cinnabar  is  the  source  of  the  brilliant  colour  familiarly 
known  as  vermilion,  and  scientifically  termed  sulphide  of  mercury. 
It  is  prepared  by  triturating  mercury  with  sulphur,  and  heating  the 
black  sulphide  until  it  sublimes.  The  pigment  is  a  heavy,  bright- 
red  powder. 

Venetian  red  is  prepared  from  the  sulphate  of  iron ;  it  is  sold  in 
the  form  of  a  powder. 

An  imitation  of  vermilion,  named  vermilionette,  is  sometimes  used. 
It  is  made  up  of  red  lead,  eosine,  and  a  white  pigment,  but  the  colour 
does  not  answer  the  purpose  of  vermilion  very  well. 

Though  not  a  mineral,  cochineal  must  be  ranked  with  the  red 
pigments.  Calico  printers  do  not  use  it,  but  printers  of  wools  and 
silks  frequently  get  their  scarlets  from  it.  The  cochineal  is  a  small, 
almost  inert  insect,  found  generally  on  a  plant  of  the  cactus  species. 
When  mature,  the  insects  are  gathered,  spread  upon  trays,  and  dried 
in  heat.  The  colour  is  then  carefully  extracted,  and  made  up. 
Cochineal  is  a  very  powerful  colouring,  and  is  fixed  by  a  chloride, 
with  a  slight  mixture  of  a  yellow;  it  is  not  very  permanent,  though 
bright  while  it  lasts. 

4.  Greens. — Most  mineral  greens  are  poisonous,  and  therefore  are 
not  much  favoured  by  printers.  As  a  rule,  we  try  to  get  greens  by 
a  combination  of  other  colours,  such  as  indigo  and  fustic,  and  so 
on  in  the  same  line. 

Chrome  green  is  the  best  representative  of  mineral  greens.  The 
hydrate  of  chromium,  it  is  made  by  heating  a  mixture  of  bichromate 
of  potash  and  boracic  acid,  and  forming  the  product  into  a  paste. 
A  very  plain  colour,  it  stands  well,  and  admirably  suits  working  in 
the  discharge  style,  because  of  its  resistance  to  acids. 

5.  Blues. — Mineral  blues  are  a  large  class;  but  between  the  com- 
petition of  indigo  in  old  days  and  the  anilines  of  recent  date,  the 
minerals  have  never  been  fully  exploited. 

Ultramarine  blue  is  one  of  the  most  beautiful  and  permanent  colours 
we  have.  It  was  formerly  obtained  by  grinding  the  precious  mineral 
called  lapis  lazuli,  calcining  it,  and  again  grinding  it  down  in  a  mill. 
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This  blue  appears  to  consist  of  silicate  of  aluminium  combined  with 
sulphide  and  hyposulphite  of  sodium. 

Prohibitive  in  cost,  calico  printers  of  the  present  generation  might 
never  have  seen  the  colour  but  for  the  invention  by  M.  Guimet  of  a  sub- 
stitute in  the  form  oi  artificial  ultramarine^  which  appears  to  possess  all 
the  colouring  property  of  the  original  article.  This  is  made  by  fusing 
a  mixture  of  kaolin,  Glauber's  salt,  carbonate  of  soda,  and  charcoal 
in  a  closed  crucible;  then  the  green  substance  so  obtained  is  roasted 
with  sulphur,  and  the  colour  changed  to  blue.  The  product  obtained 
is  then  pulverized  and  washed,  and  sold  in  the  form  of  a  powder. 
Printers  have  frequently  accused  makers  of  ultramarine  of  adulterating 
the  colour  with  kaolin ;  but,  as  a  matter  of  fact,  the  appearance  of  that 
substance  is  due  to  imperfect  fusing  at  the  start.  It  may  be  that 
some  manufacturers,  taking  advantage  of  the  known  presence  of  kaolin, 
have  added  some  in  the  hope  of  escaping  detection.  A  simple  test, 
by  setting  the  samples  and  the  article  sold  together  on  a  white  sheet 
of  paper,  and  placing  them  in  the  light,  will  show  the  difference  at 
once.  Ultramarine  blue  is  fast  to  air  and  light,  though  soluble  in 
acids. 

Prussian  or  Berlin  Blue. — Chemically  known  as  ferrocyanide  of 
iron,  Prussian  blue  is  made  on  a  large  scale  by  adding  ferrous  sulphate 
to  ferrocyanide  of  potassium,  and  allowing  the  white  precipitate  to 
oxidize  by  contact  with  the  air  or  by  treatment  with  chlorine.  It 
dries  into  a  hard,  brittle  mass  with  a  coppery  lustre  like  indigo,  and 
is  very  hygroscopic.  Being  insoluble  in  water  and  acids,  the  substance 
requires  a  mordant  for  printing.  The  colour  is  deep  blue.  As  a  rule 
the  hard  brittle  mass  is  ground  and  made  into  a  paste,  before  being 
offered  on  the  market.  Though  a  brilliant  colour,  Prussian  blue 
is  not  much  employed  in  calico  printing,  for  the  reasons  already 
stated. 

Coal-tar  Colours. — Considering  the  number  of  colours  in  nature 
and  the  length  of  time  textile  colouring  has  been  practised,  the  re- 
sources of  the  calico  printer  seem  rather  meagre.  But  it  must  be 
borne  in  mind  that  textile  printing  demands  special  qualities  in  colour- 
ing matters;  they  must  be  permanent,  or  "fast",  and  either  fix  directly 
on  to  the  fibres  or  through  a  medium  which  will  not  injure  the  cloth. 
These  conditions  rule  out  numerous  natural  colouring  matters.  Many 
of  the  most  beautiful  are  evanescent,  and  dependent  upon  conditions 
impossible  to  reproduce  artificially. 

By  careful   and   artful  combination,    the   ancient  textile   colourists 
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endeavoured  to  attain  their  ends  with  the  resources  nature  placed 
within  reach,  and,  it  must  be  confessed,  attained  wonderful  success. 
Some  of  these  processes,  however,  were  long  and  costly,  and  textile 
printing,  in  these  days,  is  a  commercial  affair.  Manufacturers  prefer 
to  produce  for  the  mass  of  consumers,  and  the  privileged  few,  formerly 
the  sole  paymasters  of  the  textile  artist,  must  now,  as  a  rule,  take 
their  chances  with  the  general  body  of  the  people. 

Chemical  production  of  pigments  for  painting  has  long  been  a 
known  practice;  but  we  do  not  hear  of  any  attempt  by  the  textile 
printer  to  enlarge  his  resources  beyond  nature's  provision  up  till 
about  the  middle  of  the  nineteenth  century.  At  that  time  mechanical 
invention  had  shortened  the  labour  processes  in  every  branch  of  the 
textile  trade,  reducing  enormously  the  values  of  textile  fabrics.  If 
he  was  to  keep  pace  with  his  coadjutors,  the  textile  printer  had 
to  find  means  both  of  enlarging  his  resources  and  of  cheapening 
his  processes. 

As  it  happened,  chemists  had  been  enquiring  into  the  nature  of 
some  of  the  colouring  matters  used  in  textile  printing  and  dyeing. 
Wolff,  by  treating  indigo  with  nitric  acid,  in  1771,  discovered  the 
yellow  dye,  picric  acid.  Litde  more  was  done  in  the  way  of  discovery 
till  1826,  when  Unverdorben,  investigating  indigo,  by  a  dry  distillation 
obtained  the  material  since  named  aniline,  but  called  by  him  krystallin. 

From  the  year  1807  coal  gas,  discovered  in  1688,  came  increasingly 
into  use  as  an  illuminant,  both  on  the  public  streets  and  in  houses. 
A  by-product  of  coal  gas  is  tar,  the  peculiar  constituents  of  which 
early  attracted  the  notice  of  chemists.  In  1834  Runge  found  aniline 
in  it;  six  years  later,  Mitscherlich  discovered  nitrobenzol,  and  Zinin 
and  Hofmann,  following  close,  took  advantage  of  the  discovery  to 
make  aniline.  Beauchamp,  in  1854,  invented  the  process  of  obtaining 
aniline  from  coal  tar  by  reducing  nitrobenzol  with  nascent  hydrogen, 
and  cheapened  the  article  greatly.  The  following  year,  Mr.  C.  Lowe 
obtained  picric  acid  and  phenol  from  coal  tar. 

Noteworthy  in  science,  the  practical  effect  of  these  achievements 
was  hardly  perceptible.  It  was  not  till  another  worker  in  a  different 
line  stumbled  across  a  discovery  that  the  fruitfulness  of  coal  tar  as 
a  colour  producer  became  evident.  A  young  student,  named  William 
Henry  Perkin,  knighted  in  1906,  seeking  to  synthesize  quinine  by 
oxidizing  aromatic  bases,  saw  that  the  bluish  precipitate  produced  by 
the  interaction  of  aniline  and  bichromate  would,  if  treated  with  alcohol, 
yield  a  fine  violet,  which  on  evaporation  left  a  solid  dye.     Submitting 
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this  to  Sir  Robert  Pullar,  the  great  Perth  dyer,  Perkin  was  confirmed 
in  his  belief  that  he  had  discovered  a  most  valuable  dye.  In  1856 
a  patent  was  taken  out.  The  following  year  the  inventor  formed  a 
partnership  with  his  father  and  brother,  and  the  firm  of  Perkin  & 
Sons,  building  a  factory  at  Greenford  Green,  put  the  famous  mauve 
dye  on  the  market,  with  instant  success. 

Attention  having  been  called  so  conspicuously  to  the  valuable 
contents  of  what  had  formerly  seemed  a  troublesome  by-product  of 
gas  manufacture,  numerous  workers  were  quickly  in  the  field.  A 
costly  magenta  was  next  discovered.  Later,  aniline  black  and  less 
costly  colours  were  successively  discovered.  Once  in  the  chemical 
laboratory,  a  substance  of  any  complexity  has  little  chance  of  being 
let  alone.  During  the  past  fifty  years  the  products  of  coal  tar  have 
been  in  course  of  evolution.  Colouring,  sweetening,  medicinal,  and 
other  elements  have  been  continuously  revealed  in  the  black,  viscid 
substance  we  know  familiarly  as  coal  tar. 

Distillation  of  Coal  Tar. — The  production  of  coal-tar  colours  is  the 
business  of  the  highly  skilled  chemist.  Even  the  most  advanced  of 
chemical  students  can  give  very  little  account  of  the  reasons  why 
certain  processes  result  in  the  production  of  certain  colours.  To  the 
practical  printer,  therefore,  the  subject  is  rather  abstruse.  He  should 
not  be  wholly  ignorant  of  it,  and  yet  detailed  study  is  impossible. 
Presented,  for  example,  with  the  statement  that  methyl  violet  is  the 
chloride  of  pentamethylated  parazoaniline,  he  is  offered  terms  he  has 
no  means  of  translating,  and  when  given  the  chemical  formula  he 
reads  of  quantities  he  can  neither  estimate  nor  verify.  We  think, 
however,  a  plain  statement  of  the  main  facts  will  be  useful. 

As  may  be  inferred,  coal  tar  is  a  very  composite  body.  Fortunately, 
the  main  constituents  vaporize  at  different  temperatures;  therefore 
analysis  is  by  fractional  distillation.  The  raw  tar  is  placed  in  an  iron 
retort  and  subjected  to  heat,  a  receiver  being  always  ready  for  each 
successive  distillate.  It  is  calculated  that  the  lightest  and  least  useful 
elements  are  given  off  at  110°  C.  (230°  P.).  Those  which  concern  us 
first  are  the  light  oils,  containing  benzene,  with  its  cognate  elements, 
at  from  110°  C.  to  210°  C.  (230°  to  410"  F.);  next,  the  heavy  oils,  or 
naphthalenes,  containing  the  azos,  at  from  210°  C.  to  270"  C.  (410''  to 
518°  F.);  next,  the  greases,  or  anthracenes,  from  which  alizarines  are 
derived,   at  from  270°  C.  to  400°  C.  (518°  to  752°  F.). 

Some  authorities  make  closer  and  more  numerous  divisions  in  the 
distillation ;    but  we  think  practical  purposes  are  well  enough  served 
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by  our  triple  division.  In  any  case,  the  first  series  of  distillations 
can  only  give  mixed  substances,  which  must  again  be  distilled  to 
separate  them  into  their  constituents. 

Aniline  Colours. — Having  obtained  pure  benzene,  naphthalene,  and 
anthracene,  we  proceed  to  form  the  bases  of  the  colours.  This  complex 
subject  is,  as  we  have  said,  of  little  practical  interest  to  the  manufac- 
turer. For  our  present  purpose  we  select  those  artificial  colours  which 
are  of  most  service  to  the  calico  printer.  The  great  mass  of  coal-tar 
colours  will  be  considered  in  the  chapter  on  dyeing. 

Magenta  or  Aniline  Red. — The  first  of  the  aniline  colours  to  be 
discovered,  magenta  has  largely  declined  in  importance  during  recent 
years.  It  is  got  by  oxidation  with  arsenic  acid,  and  appears  on  the 
market  in  a  crystallized  form.  Good  magentas  dissolve  in  pure  water, 
without  residue.  A  large  number  of  fancy  shades,  such  as  roseine, 
fuchsine,  cardinal,  cerise,  rubine,  and  amaranth,  are  more  or  less  pure 
modifications  of  magenta. 

Aniline  Blues. — The  blues  of  this  class  are:  Spirit-soluble  blue, 
water-soluble  blue,  alkali  blue,  water  or  cotton  blue,  and  methyl  blue. 
Methyl  blue  is  of  considerable  value  to  the  printer.  It  is  used  to  pro- 
duce shades  ranging  from  a  light  to  a  very  dark  blue.  These  colours 
stand  the  sunlight  very  well,  and  may  be  fixed  on  cotton  with  a 
tannin  mordant. 

Aniline  Violets. — The  principal  violets  are:  Methyl  violet,  crystal 
violet,  benzyl  violet,  the  adjectives  of  which  give  a  key  to  their  origins. 

Aniline  Greens. — Malachite  green,  Victoria  green,  Bengal  green, 
solid  green  are  the  chief  varieties  of  this  class. 

Auramine. — One  of  the  few  basis  anilines  of  general  utility  to 
calico  printers,  and  the  only  satisfactory  yellow.  Moderately  fast  to 
light  and  soap,  it  is  soluble  in  hot  water.  Boiling,  however,  must 
be  avoided,  as  the  colour  decomposes  with  boiling. 

Naphthalene  or  Azo  Dyes. — This  class  supplies  a  large  variety  of 
dyes  to  the  woollen  and  silk  dyers.  Only  in  a  modified  form  is  the 
base  useful  to  cotton  printers.  This  form  is  benzidine,  which,  treated 
with  nitrous  acid,  yields  a  tetra-acid  compound,  which  combines  with 
the  aromatic  amines  and  phenols  to  produce  a  series  of  colouring 
matters  possessing  the  valuable  property  of  dyeing  vegetable  fibres 
in  a  neutral  or  slightly  alkaline  bath  without  the  intervention  of  a 
mordant. 

Congo  red -waiS  one  of  the  first  colours  to  be  produced  by  this  method. 
It  is  easily  blackened  by  the  slightest  trace  of  acid ;   but  this  quality, 
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while  a  defect  from  our  point  of  view,  has  fitted  it  to  be  of  use  to 
analysts  in  litmus  paper. 

Beiizopiirpurine  is  produced  by  something  like  the  same  method  as 
Congo  red,  and  from  the  same  materials,  the  slight  difference  giving 
it  immunity  from  liability  to  being  affected  by  acids.  If  it  were  only 
a  little  more  capable  of  standing  light  and  soap,  this  colour  would  be 
most  useful. 

Of  the  benzidine  series  there  are  numerous  colours,  all  possessing 
the  property  of  being  directly  dyed  on  vegetable  fibres,  such  as 
chrysamine,  azo  violet,  azo  brown,  benzo  brown,  benzo  olive,  diamine 
black,  &c. 

Anthracene  Colours. — The  anthracene  colouring  matters  can  only 
be  used  with  the  help  of  mordants.  In  the  free  state  they  are  almost 
insoluble  in  water,  but  yield  easily  to  caustic  alkalis  and  ammonia. 
Combined  with  alkaline  earths  or  metallic  oxides,  the  anthracenes  give 
rich  lakes.  Sometimes  spoken  of  as  phenolic  colouring  matters,  they 
contain  free  hydrol  groups.  The  shades  produced  by  anthracene 
colouring  matters  are  much  faster  to  chlorides  of  lime,  dilute  acids, 
and  soaps  than  those  of  other  coal-tar  colours,  and  also  stand  light 
better  than  the  common  natural  colours. 

To  transform  anthracene  into  alizarine  it  is  generally  subjected  to 
three  distinct  operations.  First,  it  is  oxidized;  then  it  is  treated 
with  sulphuric  acid;  the  third  operation  is  more  complex;  the  pro- 
duct of  the  two  former  operations  is  boiled  in  strong  boilers  at  a 
temperature  of  190°  C.  (374°  F.),  with  the  addition  of  four  parts  of 
solid  caustic  soda  to  one  of  the  converted  anthracene.  When  this 
is  completed,  the  product  is  made  up  into  a  fine  paste  for  the  market. 
With  alumina  mordant  it  gives  a  bluish  shade  of  red ;  with  a  smaller 
quantity  of  mordant,  fine  pinks  are  obtained.  The  principal  combina- 
tions of  alizarine  with  metallic  oxides  are: — 

Reds  and  pinks,  with  alumina. 

Purple  or  violet  and  lilacs,  with  oxide  of  iron. 

Chocolates,  with  mixtures  of  alumina  and  oxide  of  iron. 

Clarets,  with  oxide  of  chromium. 

Oranges,  with  oxide  of  tin. 

Alizarine  may  be  easily  valued  by  estimating  the  amount  of  dry 
substance  in  a  temperature  of  100°  C.  (212°  F.).  The  residue  should 
be  yellow;  if  brown,  it  is  not  good  quality.  The  ash  should  not 
weigh  more  than  i  per  cent  of  the  dry  alizarine.  Adulterations  used 
to  thicken  the   paste  may  be   separated    by  diluting   with  water  and 
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filtering.  Filtering  also  removes  those  salts  which  may  have  been 
left  in  the  process  of  manufacture. 

Alizarine  orange  is  derived  from  alizarine  by  treatment  with  nitrous 
fumes.  In  printing,  it  is  fixed  with  a  basic  mordant — alumina  or  acetate 
of  chrome.  With  the  former,  a  bright  orange  shade  is  produced;  a 
good  brownish  shade  is  made  with  the  latter.  Both  colours  are  fast 
to  light  and  soap.  Sold  as  a  paste,  alizarine  orange  should  contain 
20  per  cent  of  dry  colouring  matter. 

Alizarine  Blue. — The  prevailing  power  of  fashion  is  shown  in  the 
continual  use  of  this  alizarine  in  preference  to  indigo,  which  is  really 
a  better  agent.  It  is  obtained  by  treatment  of  nitro-alizarine  with 
glycerine  and  sulphuric  acid,  and  is  generally  used  as  a  steam  colour, 
with  a  mixture  of  acetate  of  chrome  and  lime  as  a  mordant.  Because 
printers  would  have  alizarine,  and  the  blue  as  given  proving  unsatis- 
factory, an  improvement  was  made  upon  it  by  combining  it  with  sodium 
bisulphite,  which  gives  good  results. 

A^ithracene  Green. — It  is  curious  to  note  that,  though  c^rulein  is 
less  an  anthracene  than  many  others,  being  only  a  distant  derivative, 
the  name  anthracene  is  tacked  on  to  it.  Caerulein  is  a  derivative  of 
gallein.  When  fixed  with  a  chrome  mordant  it  is  very  fast,  with 
an  olive  shade. 

Solid  violet  is  also  mordanted  with  chrome  in  calico  printing.  It 
is  a  greenish-grey  paste,  which  dries  to  a  powder  of  bronze  colour. 

Anthracene  brown  is  made  by  heating  together  a  mixture  of  gallic 
acids,  benzoic  acid,  and  sulphuric  acid.  Printers  obtain  the  colour 
in  the  form  of  a  paste.  In  printing,  the  shade  depends  upon  the 
mordant — with  alumina,  red  shade;  with  chrome,  rich  nut  browns; 
with  iron,  deep  full  browns. 

Alizarine  yellows  are  numerous,  but  the  brand  known  as  *'GG" 
has  held  the  preference  of  calico  printers  for  some  time.  A  yellow 
paste,  containing  about  20  per  cent  of  colouring  matter,  it  is  slightly 
soluble  in  cold  water  and  dissolves  readily  in  hot  water.  For  printing, 
we  make  up  with  starch  and  tragacanth  thickening,  acetate  of  chrome, 
and  acetic  acid,  and  print  in  the  extract  style. 

Another  yellow  is  galloflavine,  a  greenish  colour,  which  is  pre- 
pared by  oxidizing  gallic  acid  in  an  alkaline  solution  with  air.  The 
solution  has  a  pale-yellow  colour  and  weak  green  fluorescence.  Strong 
sulphuric  acid  makes  it  into  a  scarlet  solution;  caustic  soda  turns  the 
paste  to  a  red.  Printed  with  a  chrome  mordant,  it  gives  a  greenish- 
yellow  shade,  of  a  good  standing  quality. 
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Alizarine  black  is  evolved  by  treatment  of  dinitronaphthalene  with 
zinc  and  strong  sulphuric  acid,  and  afterwards  with  sodium  bisulphite. 
This  class  of  blacks  is  put  on  the  market  both  in  the  form  of  a  powder 
and  a  paste.  Printed  with  chrome  or  iron  mordants,  they  give  fine 
jet  blacks,  fast  to  light,  soaps,  and  acids. 

The  alizarine  Bordeaux  colours  are  well  known  to  printers,  who  find 
them  useful.  Obtained  from  the  substance  created  by  heating  ordinary 
alizarine  with  fuming  sulphuric  acid,  the  Bordeaux  colours  are  formed 
into  red,  yellow,  and  blue  shades,  varying  in  depth. 

Alizarine  cyanine  is  a  blue  of  various  shades,  obtained  by  an 
extension  of  the  Bordeaux  treatment,  oxidizing  the  alizarine  Bordeaux 
with  manganese  dioxide  and  fuming  sulphuric  acid.  Chemists  have 
found  the  extended  treatment  of  this  alizarine  a  fruitful  source  of 
colour,  obtaining  from  the  cyanines,  in  combination  with  certain 
mordants,  blues,  greys,  lilacs,  purples,  maroons,  and  several  ma- 
gentas. 

Colour  manufacturers  are  constantly  bringing  out  new  coal-tar 
colouring  matters  for  the  calico  printer.  After  all,  the  only  way  of 
determining  the  values  and  suitability  of  these  is  by  testing  them 
in  practical  work.  Here,  also,  we  would  interpolate  a  necessary 
caution.  Few  industries  have  progressed  so  rapidly  during  the  past 
ten  years  as  calico  printing  and  dyeing,  and  the  rate  of  progress  shows 
no  sign  of  diminishing.  We  therefore  advise  the  student  or  worker 
to  read  closely  The  Dyer  and  Calico  Printer^  or  some  other  good 
trade  journal,  and  so  keep  abreast  of  the  progressive  movement  in  the 
industry. 

Methods  of  Mixing  Colours.  —  Textile  printers  require  smooth, 
well-mixed,  uniform  colours,  free  from  grit.  For  every  colour  all 
the  materials  must  be  thoroughly  mixed  and  rendered  homogeneous. 
In  old-fashioned  works,  or  where  printing  is  a  small  branch  of  the 
factory,  simple  enamelled  or  copper  pans,  heated  by  steam  or  gas, 
with  hand  spatulas  for  stirring  the  mass,  are  employed ;  but  the  printer 
is  wise  who  keeps  his  plant  up-to-date.  Inventors  have  brought  us 
a  very  handy  range  of  mixing  pans,  double-jacketed  and  steam-heated, 
fitted  with  pumps  and  water  taps  and  mechanical  agitators.  With 
these  the  degree  of  heat  to  which  a  mixing  is  subjected  can  be 
regulated  to  a  nicety,  and  the  mixing  is  complete  (fig.  556). 

When  starting  the  mixing  the  starch,  gums,  or  other  thickeners 
should  be  placed  in  the  pan  and  worked  with  cold  water  into  a  soft, 
milky  paste;   then  the  mass  is  boiled  up  and  thinned.     When  at  the 
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right  heat  and  consistency  the  colour  is  added ;    next,  whatever  acids 
or  oily  matters  may  be  in  the  recipe ;    last,  the  mordants. 

Assured  that  the  mixing  has  gone  far  enough,  the  mixer  suddenly 
cools  the  boiling  by  turning  off  the  steam  and  running  cold  water 
into  the  jackets.  In  emptying  the  pans  some  form  of  straining  should 
be  effected.  Mechanical  strainers  have  been  invented,  but  most  printers 
of  experience  care  little  for  them.  Whether  this  arises  from  prejudice 
or  from  experience  of  the  inefficiency  of  the  machines  we  do  not 
III  undertake  to  say.      At  any  rate  the  method  most 

lllll/lll      ,;  ,  commonly   practised   meanwhile   is  straining,  first 


fig   556  —Double-cased  Copper  Swivel  Colour  Pans  (Mather  &  Piatt,  Ltd. 


through  a  coarse  cloth,  and  then  slowly  through  a  fine  cloth.  This 
method  certainly  clears  away  lumps  and  impurities,  and  the  cloths 
are  easily  cleaned. 

Another  doubtful  question  concerns  the  making  up  of  what  are 
called  standards.  Some  manufacturers  make  up  colours  as  required. 
For  that  practice  it  may  be  said  that  many  colours  do  not  keep,  and 
that  no  colour  is  the  better  of  standing.  On  the  other  hand,  it  saves 
time  to  have  a  store  of  colours  handy,  which,  by  dilution  or  other 
modification,  can  be  used  at  once.  It  has  been  suggested,  with  some 
show  of  reason,   that  the  different  ingredients  should   be  made  up  to 
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a  known  standard  separately,  and  mixed  as  required,  with  the  dilutions 
or  corrections  desired. 

Astringents. — One  of  the  substances  most  useful  to  the  calico 
printer  is  tannic  acid.  Cotton  greedily  absorbs  this  acid,  and  takes 
it  into  its  very  heart,  so  to  say.  Tannic  acid  is  therefore  an  ideal 
conductor  of  colours,  when  itself  pure,  and  the  colours  have  an  affinity 
for  it.  The  sources  of  tannin  supply  are  very  numerous,  because  the 
acid  is  found  largely  in  the  vegetable  world,  and  owing  to  the  large 
and  constant  demand  for  it  by  leather  manufacturers,  chemists,  and 
others.  Before  the  introduction  of  coal-tar  colours,  some  of  the  tannins 
were  also  sought  as  dyes,  but  the  present  practice  is  to  obtain  the  tannic 
acid  as  pure  as  possible.     We  note  the  principal  sources  of  supply. 

Gall-iiuts. —CovamonXy  called  galls,  these  nuts  are  formed  on  the 
Qiiercus  tinctoria  and  other  oaks.  The  galls  are  not  natural  growths, 
but  excrescences,  formed  on  the  leaf  buds.  An  insect  of  the  genus 
Cynips,  the  Cynips  gallce  tinctorice^  punctures  the  hard  bud,  and 
deposits  within  the  hole  an  ^g^-,  which  develops  in  due  time  into  a 
larva.  The  increasing  size  of  the  insect,  and  its  living  action,  cause 
the  growth,  which  is  in  the  form  of  a  nut.  Many  kinds  of  galls  are 
sold,  but  the  best  come  from  Aleppo,  which  contain  an  average  of 
70  per  cent  of  tannic  acid.  Next  to  these  in  value  are  the  China  galls, 
which  yield  almost  as  high  a  percentage  of  tannin  as  those  of  Aleppo. 
Galls  are  also  extensively  cultivated  and  gathered  for  the  market  in 
the  south  of  France,  but  the  general  experience  is  that  they  are  inferior. 

SuTnacli. — Another  important  supply  of  tannic  acid  is  derived  from 
the  sumach,  the  Rhus  coriaria^  growing  in  Sicily.  The  leaves  and 
small  twigs  of  the  tree  are  gathered,  dried,  and  ground.  Good  sumach 
contains  about  20  per  cent  of  tannic  acid.  The  sumach  product  is 
highly  prized  because  of  its  fine  quality  and  the  small  proportion  of 
colouring  matter  in  it.  Many  other  trees  of  the  genus  Rhus  yield 
fair  sumach.  The  plant  can  be  grown  in  England,  and,  if  the  enter- 
prise were  intelligently  directed,  it  might  be  a  profitable  way  of  utilizing 
waste  lands. 

Myrohalans. — The  tree  Terininalia  Chehula  bears  a  kind  of  stone 
fruit,  like  a  plum,  the  pulp  of  which  is  rich  in  tannic  acid.  It  grows 
in  India,  where  the  fruit  is  gathered,  dried,  and  exported  to  this  country. 
Myrobalans  appears  cheap  when  taken  in  bulk,  but  the  stones  contain 
little  tannic  acid,  and  that  must  be  taken  into  account.  The  product 
always  contains  some  colouring  matter,  and  this  detracts  from  its 
general  usefulness. 
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Valonia,  trillo^  divi-dtvi,  oak  bark,  hemlock,  and  many  other  plants 
and  trees,  are  rich  in  tannic  acid,  but  they  are  not  taken  directly  by 
calico  printers,  for  a  variety  of  reasons — in  some  cases  because  of  the 
presence  of  colouring  matters,  and  in  other  cases  because  of  harmful 
impurities. 

Tannic  Acid. — The  best  form  in  which  tannic  acid  can  be  employed 
by  the  calico  printer  is  its  pure  state.  An  inexperienced  reader  may 
think  this  obvious,  but  it  is  not  so;  for  some  purposes  it  is  cheaper 
and  better  to  use  galls  or  sumach. 

Tannic-acid  manufacture  is  conducted  on  a  large  scale,  and  the 
substance  is  sold  on  the  market  either  in  the  form  of  crystals  or  as 
a  fine  powder.  We  have  no  simple  method  of  determining  the  purity 
of  the  article ;  practical  experience  is  the  only  real  test.  For  one  thing, 
the  printer  must  keep  in  mind  the  fact  that  tannin  liquor  decomposes 
readily,  fermenting  and  dividing  up  into  gallic  acid  and  glucose,  in 
which  condition  it  is  worse  than  useless.  To  print  delicate  shades, 
no  better  agent  can  be  found  than  pure,  fresh  tannic  acid. 

Oils  and  Soaps. — For  mixing  in  with  the  colours,  to  improve  the 
colour  pastes,  certain  oils  are  required.  Olive  oil  is  the  best,  but  it 
is  expensive,  and  cheaper  substitutes  have  been  sought.  Oleine  is 
the  oil  most  commonly  used.  This  is  a  preparation  of  castor  oil 
with  sulphuric  acid,  and  washed  with  common  salt  and  caustic  soda. 
Printers  generally  buy  the  oleine  ready-made,  and  the  manufacturers 
profess  each  to  have  a  special  process.  That  may  very  well  be;  but 
the  operation  of  making  the  oil  is  not  secret  in  itself,  whatever  additions 
may  be  adopted  to  improve  the  quality. 

Taking  loo  parts  of  castor  oil,  of  good  quality,  add  slowly  to  it 
30  parts  of  sulphuric  acid  of  1.5  specific  gravity.  Leave  the  mixture 
for  twelve  hours,  taking  care  that  the  temperature  is  not  above  95°  F. 
The  oil  will  have  taken  in  all  the  sulphuric  acid  it  can  absorb,  and 
the  excess  must  now  be  washed  away.  Stir  in  a  solution  of  common 
salt;  settle,  and  draw  off  the  water;  mix  again  with  a  solution  of  salt, 
and  settle  and  draw  off  the  salt  water.  Having  been  washed,  the  oil  is 
neutralized,  first  with  caustic  soda  and  then  with  ammonia.  A  good 
oleine  contains  over  50  per  cent  of  fatty  acid. 

Gallipoli  oil  has  still  an  important  function  to  perform  in  the  pro- 
duction of  Turkey-red  prints,  when  madder  is  the  colouring  matter. 
This  is  olive  oil,  extracted  from  unripe  olives,  and  allowed  to  become 
rancid.     Permanent  emulsions  are  formed  with  weak  alkalis. 

Soaps. — After  long  experience,  calico  printers  have  arrived  at  the 
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conclusion  that  the  best  soaps  for  printing  purposes  are  those  which 
saponify  completely  and  contain  little  or  no  free  acid  or  alkali.  A 
good  soap  should  contain  ingredients  in  the  following  proportions: — 

Water,              ...          ...          ...  ...  20  to  30  per  cent. 

Fatty  and  resin  acids,            ...  ...  60  to  70         ,, 

Soda  as  soap,              ...          ...  ...  6  to    8         ,, 

Free  caustic  soda,      ...          ...  ...  0.5100.1     ,, 

Matters  insoluble  in  alcohol,  ...  less  than  i     ,, 

Chemical  Solvents,  Salts,  and  Acids. — At  every  stage  of  his  history 
the  calico  printer  has  been  a  student  of  chemicals,  though  it  is  probable 
that  the  early  exponents  of  the  art  had  no  idea  of  chemical  science. 
Like  M.  Jourdain,  who  had  been  speaking  prose  all  his  life  without 
knowing  it,  practical  calico  printers  have  been  unconscious  chemical 
scientists.  The  chemicals  of  the  calico  printer  belong  to  three  divi- 
sions: («)  solvents,  {b)  acids,  and  (c)  salts.  Only  a  chemist  can  really 
distinguish  between  the  members  of  these  classes;  but  the  division 
must  be  accepted. 

Solvents. — Acetic  Acid. — Pure  acetic  acid  is  produced  by  acetous 
fermentation  of  alcohol.  In  this  state  it  is  called  glacial  acetic  acid, 
and  contains  97  per  cent  of  acid.  Such  a  strong  chemical,  however, 
has  no  practical  use.  Commercial  acetic  acid  is  of  30  per  cent  strength 
on  the  average,  nearly  colourless,  and  leaves  no  residue  when  evapor- 
ated to  dryness.  No  chemical  is  more  generally  useful  to  the  calico 
printer;  it  is  a  solvent  of  aniline  dyes,  of  the  metallic  oxides,  and 
the  lake  colours;  at  the  same  time  it  is  absolutely  innocuous  to  cotton 
fibres.  A  cheaper  method  of  making  this  valuable  chemical  has  been 
evolved  from  the  process  formerly  employed  in  making  an  impure 
substance,  called  pyroligneous  acid,  distilled  from  woods.  But  the 
safer  line  is  to  stick  to  the  common  acid. 

Glycerine. — When  glycerine  was  dear,  it  was  only  a  by-product  of 
stearine  candle  making,  but  now  the  soap  makers  have  found  a  method 
of  distilling  directly  the  crude  glycerine  which  they  take  out  of  their 
hard  soaps.  It  softens  and  brightens  certain  colours,  and  has  various 
other  employments  as  a  solvent. 

Acetin.—Wh&n  printing  with  colours  containing  bases  insoluble 
in  water  or  acetic  acid,  the  calico  printer  must  resort  to  a  stronger 
solvent.  One  of  these,  which  lies  close  to  hand,  is  known  as  acetin. 
We  make  it  from  pure  glacial  acetic  acid  and  glycerine.  Putting 
two  parts  of  the  pure  acid  and  one  part  of  glycerine  in  an  apparatus 
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fitted  with  an  inverted  condenser,  heat  up,  and  keep  at  the  boil  for 
forty-eight  hours.  As  may  be  imagined,  the  solvent  is  of  great 
strength,   and  yet  acts  in  no  way  upon  the  cotton. 

Ethyl  Tartrate. — Tartaric  acid  and  alcohol  compose  this  solvent. 
The  method  of  uniting  the  alcohol  and  the  tartar  is  something  like 
that  for  making  acetin.  Other  industries  demand  ethyl  tartrate,  and 
it  is  sold  in  the  ordinary  way;  we  therefore  do  not  need  to  make 
it.  Ethyl  tartrate  is  the  solvent  of  many  of  the  coal-tar  colouring 
matters. 

Some  other  solvents  are  occasionally  used,  such  as  chloroform,  but 
these  are  of  minor  importance,  and  demand  special  experience  for 
their  use. 

Acids. — Citric  Acid. — Obtained  chiefly  from  the  lime  and  lemon 
fruits,  citric  acid  also  occurs  in  the  gooseberry,  currant  berries,  and 
many  other  fruits.  It  is  developed  from  the  limes  by  incipient  fer- 
mentation. Filtering  the  product  by  powdered  chalk,  and  neutralizing 
at  the  same  time,  the  maker  decomposes  the  insoluble  calcium  with 
sulphuric  acid,  forming  white  crystals,  soluble  in  water,  and  with 
a  keen  acid  taste.  There  are  other  ways  of  manufacturing  the  article, 
and  it  is  often  put  upon  the  market  in  a  very  adulterated  state.  Citric 
acid  is  useful  to  the  calico  printer  chiefly  as  a  resist  or  discharge  on 
alumina  and  iron  mordants  in  the  madder  style. 

Tartaric  Acid. — Chiefly  derived  from  argol,  the  deposit  formed  on 
the  bottom  and  sides  of  the  vessels  in  which  red  and  white  wines  are 
manufactured ;  when  it  comes  on  to  the  market  the  acid  is  usually 
pure  and  well  crystallized.  Sometimes,  however,  argol  itself  is  used, 
being  added  to  mordants,  alum  especially,  and  forming  a  double  salt, 
which  gives  up  more  alumina  to  the  fibre.  In  decomposition  with  the 
mordant,  tartaric  acid  is  formed,  which  is  neutral  to  cotton,  while 
sulphuric  acid,  which  might  serve  the  same  end,  would  act  injuriously 
both  on  the  fibre  and  the  colour.  Tartaric  acid  is  mainly  employed 
in  the  steam  style. 

Oxalic  acid  is  found  almost  ready-made  in  plants,  and  produced  by 
the  simple  oxidation  of  glycollic  alcohol,  or  by  acting  on  starch,  sugar, 
or  cellulose,  with  nitric  acid,  or  fusion  with  caustic  alkali.  The  usual 
method  of  manufacture  is  the  fusing  of  sawdust  with  a  mixture  of  soda 
and  potash  to  204'  F.,  decomposing  the  oxalate  with  lime,  and  the 
lime  salt  with  sulphuric  acid,  then  re-crystallizing.  The  acid  is  used 
in  the  indigo-blue  discharge  style,  along  with  sulphuric  acid.  For 
special    purposes  oxalic  acid   is  sometimes   introduced   into  the  steam 
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style,  but  the  utmost  care  is  demanded,  because  the  acid  readily  reacts 
with  destructive  effect. 

Salts. — The  salts  are  the  largest  class  of  chemicals  required  by  the 
calico  printer.     We  instance  a  few  of  the  more  important. 

Tin  Salts. — Tin  salts  are  tin  crystals,  a  form  of  stannous  chloride, 
obtained  by  dissolving  feathered  tin  metal  in  hot  hydrochloric  acid. 
It  crystallizes  in  needles,  and  is  supplied  by  respectable  chemical 
manufacturers  in  a  state  of  almost  perfect  purity.  The  salt  should 
contain  about  50  per  cent  of  metallic  tin,  feel  slippery  to  the  fingers, 
with  a  kind  of  moistness. 

Stannous  Chloride. — Otherwise  named  tin  dichloride,  stannous 
chloride  is  produced  in  the  anhydrous  state  by  distilling  a  mixture 
of  calomel  and  powdered  tin.  It  is  a  greyish,  resinous-looking  sub- 
stance, fusible  at  low  redness.  In  the  crystalline  state  it  is  known 
as  tin  salts. 

Stannous  Oxide. — The  monoxide  of  tin.  This  material  is  a  dense 
black  powder,  prepared  by  heating  stannous  hydroxide  in  a  current 
of  carbon  dioxide. 

Stannic  Oxide. — This  is  one  of  the  most  insoluble  of  salts.  It  is 
a  white  amorphous  powder,  which  may  be  prepared  in  several  ways, 
the  shortest  method  being  the  heating  of  stannous  oxide  in  contact 
with  the  air. 

Stannic  Chloride. — Tin  trichloride,  as  the  substance  is  chemically 
named,  may  be  made  in  several  ways.  The  main  object  is  oxidation 
of  the  dichloride.  A  good  method  is  given  by  Duerr,  as  follows:  Mix 
in  the  following  proportions:  673  parts  of  tin  crystals;  648  parts  of 
hydrochloric  acid  (33  per  cent);  106  parts  of  chlorate  of  soda.  The  tin 
crystals  and  hydrochloric  acid  are  first  mixed  together  in  a  stoneware 
vessel,  with  about  their  own  weight  of  boiling  water,  and  then  the 
chlorate  of  soda  is  added  in  small  portions  at  a  time.  An  excess  of 
chlorate  is  shown  by  the  evolution  of  chlorine  gas.  By  this  method 
of  preparation  the  stannic  chloride  is  mixed  with  a  small  amount 
of  common  salt;  but  for  most  purposes  this  will  be  no  detriment 
to  it. 

Stannate  of  Soda. — This  salt  is  stannic  oxide  dissolved  in  a  solution 
of  caustic  soda.  It  has  been  largely  used  as  a  preparation  in  the  steam 
style,  but  the  oleine-oil  method  of  preparation  has  been  found  to  be 
equally  good,  if  not  better,  and  much  cheaper. 

Stannic  Citrate  and  Oxalate. — These  two  salts,  as  their  names 
imply,  are  preparations  of  stannic  oxide  dissolved  in  these  acids.     Both 
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are  required  by  the  calico  printer,  tlie  one  for  a  certain  form  of  extract 
style,  and  the  other  for  various  uses. 

Stannous  Acetate. — A  solution  of  stannous  chloride  mixed  with 
a  solution  of  acetate  of  lead  produces  this  salt,  which  is  largely  used 
in  making  discharge  effects  upon  cloths  dyed  with  direct  colours, 
such  as  benzopurpurine. 

Tartar  Emetic. — Obtained  by  boiling  in  water  a  mixture  of  anti- 
monious  oxide  and  cream  of  tartar,  and  crystallizing,  tartar  emetic 
contains  about  35  per  cent  of  metallic  antimony.  It  is  of  great  service 
in  giving  fastness  to  the  basic  coal-tar  colours. 

Acetate  of  Lead. — Popularly  known  as  sugar  of  lead,  this  salt  is 
almost  indispensable  to  calico  printers.  Acetic  acid  reduces  the 
metallic  lead  to  the  crystal  form  we  name  *' sugar  of  lead",  because  of 
its  sweet  taste.     The  substance  dissolves  in  i}4  part  of  water. 

Nitrate  of  Lead. — This  salt  is  merely  the  combination  of  nitric  acid 
and  lead,  and,  like  the  acetate,  may  be  used  for  the  production  of 
chrome  yellows. 

Bichro7nate  of  Soda. — A  substitute  for  the  potassium  salt,  and  less 
expensive,  the  bichromate  of  soda  has  many  uses  in  the  printing 
works.  Chromic  acid  is  the  valuable  constituent  in  the  salt.  The 
chief  uses  are:  As  a  source  of  chromic  acid  in  indigo-blue  discharge 
style;  production  of  acetate  of  chrome  for  extract,  or  steam  style; 
making  lead  yellows,  buffs,  catechu  browns,  and  other  colours. 

Phosphate  of  Soda.  —  The  common  tribasic  phosphate,  this  is 
prepared  by  treating  bone  ash  with  sulphuric  acid,  then  adding 
carbonate  of  soda  in  slight  excess  of  the  acid  filtrate.  Phosphate 
of  soda  is  the  most  useful  of  fixing  agents  for  alumina  and  iron 
mordants. 

Carbonate  of  Lime.  —  Pure  chalk  is  a  most  valuable  agent  for 
preventing  acidity  in  the  dunging  bath.  When  of  the  right  quality, 
the  carbonate  of  lime,  as  it  is  called  in  chemistry,  is  completely  soluble 
in  nitric  acid.  To  test,  add  ammonia,  and,  if  impure,  a  brown  pre- 
cipitate will  result. 

Acetate  of  Lime. — This  is  one  of  the  numerous  combinations  of 
acetic  acid  with  another  substance,  which  are  so  handy  and  valuable. 
It  is  very  simple,  and  can  be  made  as  required.  Mix  in  acetic  acid 
enough  chalk  or  lime  to  neutralize  it.  When  settled,  it  should  stand 
at  a  strength  of  24°  Twaddell.  In  the  preparation  of  steam  colours 
this  salt  is  much  employed. 

Mordants. — As  we  have  indicated,  most,  if  not  all,  of  these  chemicals 
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are  employed  in  the  operation  known  as  mordanting.  There  are, 
however,  substances  which  are  so  commonly  used  in  the  making  up  of 
mordants  that  they  have  been  specially  marked  out  by  the  term.  By 
mordanting  in  general,  we  mean  that  action  of  a  medium  or  agent 
which  forms  a  union  with  colouring  matters  and  penetrates  the 
fibres.  Many  colouring  matters  have  no  affinity  for  any  kind  of 
fibre;  some  will  cling  to  one  fibre  and  not  to  another;  by  the  em- 
ployment of  a  mordant  we  overcome  the  natural  barrier.  In  addi- 
tion to  those  chemicals  already  given  two  mordanting  salts  remain 
to  be  noted,  which,  because  of  their  importance  as  mordants,  are 
specially  distinguished.  They  are  the  aluminium  and  iron  salts,  made 
into  what  are  technically  known  as  red  liquor  and  black  liquor  respec- 
tively. 

Alum  was  one  of  the  first  mordants;  but  it  is  now^  known  that  our 
forefathers  got  small  value  for  their  money  in  using  alum.  It  is  only 
the  basic  alumina  which,  in  combination  with  the  acids  of  the  colouring 
matters,  forms  insoluble  salts.  For  every  100  parts  of  alum  they  only 
got  1 1  parts  of  effective  mordant.  Chemists,  however,  soon  discovered 
another  and  cheaper  source  of  the  alumina,  in  the  anhydrous  sulphate 
of  alumina,  which  contains  about  30  per  cent  of  the  base.  Later,  the 
acetate  of  alumina  was  discovered,  and  this  has  since  been  regarded 
as  the  common  mordant  alumina. 

Red  Liquor. — The  red  liquor^  as  it  is  technically  named,  may  be 
obtained  in  several  ways.  Three  methods  are  common:  i.  Dissolving 
alumina  in  acetic  acid;  2,  mixing  together  solutions  of  aluminium 
sulphate  and  lime  acetate;  3,  mixing  acetate  of  lead  with  alum  or 
sulphate  of  alumina. 

Bringing  into  clear  view  the  objective  of  mordanting,  we  can  see 
the  advantages  of  using  acetate  of  alumina.  We  want,  first,  a  solution 
which  will  readily  combine  with  the  fibres  of  the  cotton;  second,  we 
require  that  the  substance,  or  part  of  it,  is  capable  of  being  rendered 
insoluble,  so  that  it  may  remain  sticking  hard  in  the  fibres.  The 
acetate  of  alumina  is  notoriously  soluble;  and,  in  addition,  it  does  not 
retain  its  acid  form  any  length  of  time,  the  acetic  acid  going  off  quickly, 
and  leaving  the  insoluble  alumina  behind. 

It  is  imperative  that  no  trace  of  iron  should  be  present  in  the  liquor. 
The  test  for  iron  is  a  very  simple  one,  and  should  never  be  omitted. 
Prepare  a  solution  of  yellow  prussiate,  and  saturate  a  piece  of  white 
cloth  in  it;  then  dip  straightway  into  the  alumina  liquor.  If  iron  is 
present,  a  blue  stain  appears  on  the  cloth. 
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Black  Liquor.  —  Iron  mordants  are  produced  in  the  same  way  as 
those  of  alumina.  Similarly,  there  are  three  common  methods  of 
making  the  liquor.  i.  By  dissolving  iron,  the  hydrate  of  iron,  or 
the  carbonate  of  iron,  in  acetic  acid.  For  this  purpose  the  cheap  and 
crude  pyroligneous  acid  may  be  utilized.  2.  By  mixing  lime  acetate 
and  copperas,  or  ferrous  sulphate.  3.  By  mixing  lead  acetate  and 
ferrous  sulphate.  This  liquor  was  formerly  regarded  as  the  standard  for 
producing  blacks,  but  the  aniline  blacks  have  almost  superseded  it. 
For  producing  purples,  lilacs,  and  all  that  range  of  colours,  however, 
the  black  liquor  still  holds  its  own. 

In  examining  the  materials  used  by  printers,  we  have  studiously 
avoided  all  needless  technicality,  and  specially  chemical  formulae.  To 
some  students  this  may  seem  an  extreme  measure,  familiar  as  they 
may  be  with  the  commoner  chemical  terms.  We  believe,  however, 
that  a  moment  of  reflection  will  show  anyone  the  correctness  of  our 
course.  The  calico  printer  and  manufacturer  is  not  a  chemist,  though 
he  may,  and  does,  employ  one  or  several.  The  chemist,  if  he  under- 
stands even  the  rudiments  of  his  science,  will  learn  nothing  from  the 
simple  formulas  which  might  be  given.  On  the  other  hand,  the 
practical  worker  turns  aside  from  the  unfamiliar  and  half- understood 
arrays  of  letters  and  figures.  To  an  unpractical  outsider  alone  does 
this  cheap  exhibition  of  learning  appeal.  Some  of  the  materials  lend 
themselves  to  simple  analysis,  and  these  we  have  taken  account  of; 
but  the  great  bulk  of  the  chemicals  used  in  the  printing  room  are 
manufactured  by  specialists,  and  must  be  judged  by  the  printer  in 
their  results  only. 

Madder  Style. — Like  most  old-fashioned  arts,  the  madder  style  of 
calico  printing  takes  time.  Invented  long  before  the  hurrying  age 
in  which  we  now  live,  the  process  is  slow  and  leisurely,  but  sure 
of  its  effects.  The  main  operations  of  the  process  are:  i.  Printing 
on  the  thickened  mordant;  2,  drying;  3,  ageing;  4,  dunging;  5, 
dyeing. 

Printing. — The  printing  involves  the  making-up  of  the  mordants 
or  colours,  of  which  there  are  two  distinct  kinds,  capable  of  some 
variation.  Red  liquor  and  black  liquor  are  the  two,  and  we  have  to 
consider  them  in  relation  to  their  functions  as  colours. 

(a)  Red  Liquor. — The  mordant  is  the  red  li(^uor,  but  it  is  mixed 
with  other  substances,  for  thickening,  sightening,  and  preserving  the 
purity  of  the  mordant  and  giving  it  aid  in  direct  action.  The  following 
is  an  example  of  the  mixture: — 
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Red  liquor  (16^ 

Twaddell), 

8  gal. 

Water, 

8    „ 

Colour  oil, 

1 

2     " 

Magenta, 

h  ^^• 

Wheat  starch, 

... 

16  to  32  lb. 

Boil  the  mixture  and  stir  till  cool,  then  add  2  lb.  of  tin  crystals. 

It  will  be  observed  that  a  colouring  matter  is  included  in  the 
mixture,  and  the  beginner  may  be  led  to  imagine  that  the  colour  of 
the  cloth  to  be  printed  is  magenta.  The  colour  put  in  is  for  the  purpose 
of  sightening  only,  and  will  disappear  in  the  treatment  afterwards. 
This  mordant  is  not  a  colouring  matter,  in  the  proper  sense  of  the 
term.  Though  we  get  a  red  colour  with  it  from  alizarine,  we  also 
get  a  yellow  with  quercitron,  a  green  with  cserulein,  and  a  kind  of 
indigo  with  alizarine  blue. 

The  only  effect  the  mordant  has  on  the  colours  is  to  deepen  the 
shades.  For  light  colours,  therefore,  we  must  use  a  mordant  containing 
a  small  amount  of  red  liquor;  for  deep  shades,  we  use  a  very  strong 
mordant.  The  medium  mordant  above  given  has  red  liquor  in  equal 
proportion  to  water;  a  strong  mordant  has  as  much  as  3  of  liquor  to  i 
of  water;  a  weak  mordant  has  i  of  liquor  to  12  of  water.  According 
to  the  depth  of  the  shade  required,  the  strength  of  the  red  liquor  is 
proportioned. 

Another  practical  point  must  be  noted.  We  allow  a  large  margin 
on  the  starch,  and  the  question  is,  why?  We  have  patterns  with  broad 
effects,  intricate  patterns,  rollers  sharp  and  newly  engraved,  rollers  old 
and  worn,  and  many  other  conditions.  About  i  lb.  of  starch  to  the 
gallon  of  liquid  gives  a  fairly  consistent  paste;  but  a  thicker  paste  is 
very  often  required,  especially  for  strong  mordants.  To  lay  down  a 
definite  quantity  of  starch  thickening  would  be  misleading,  and  seem 
to  indicate  that  we  considered  exactly  that  amount,  and  no  other,  of 
starch  was  suitable  for  this  or  that  mordant.  A  printer  must  use  his 
discretion,  both  in  regard  to  the  amount  of  starch  used,  and  the 
strength  of  the  mordant  required  for  a  given  colour. 

(b)  Black  Liquor. — Though  still  named  black  liquor,  the  acetate 
of  iron  is  not  now  regarded  as  the  standard  mordant  for  black  dyes. 
The  chief  employment  for  the  liquor  is  found  in  the  production  of 
purples,  lilacs,  and  similar  shades.  To  do  this,  for  example,  we  first 
make  up  what  is  called  the  purple  fixing  liquor,  and  then  prepare 
the  mordanting  mixture. 

Purple  Fixing  Liquor. — Put  i  gal.  of  water,  12  lb.  of  soda  crystals, 
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and  lo  lb.  of  arsenious  acid  together,  and  boil  until  completely  dis- 
solved; then  add  20  gal.  of  acetic  acid,  and  let  settle  clear;  last,  add 
I  qt.  of  hydrochloric  acid. 

Purple  Standard. — The  following  gives  a  standard  for  purple,  with 
black  liquor  of  6°  Twaddell: — 


Acetate  of  iron  (24°  Twaddell), 

4  gal 

Water,        

10    ,, 

Purple  fixing-  liquor, 

I     ,, 

British  gum. 

32  lb. 

Wheat  starch. 

12    „ 

Colour  oil, 

-         \  gal. 

6 

,, 

1 

,, 

I 

M 

20 

lb. 

Boil  the  mixture,  and  let  cool,  stirring  the  while.  The  shade  of 
purple  can  be  lightened  by  thinning  this  standard,  adding  water  and 
starch  to  the  required  amount. 

Combination  of  Black  and  Red  Liquors.  —  By  combining  the  two 
liquors,  we  can  obtain  those  dull  flat  shades  sometimes  affected  by 
fashionably  artistic  people.  The  combination  is  named  the  chocolate, 
because  alizarine  produces  a  chocolate  colour  with  the  mordant,  vary- 
ing in  shade  according  to  the  relative  proportions  of  red  and  black 

liquors. 

Red  liquor,   ...  ...  8  gal 

Iron  liquor,  ... 
Water, 

Logwood  liquor, 
Colour  oil,     ... 
Wheat  starch, 

The  above  gives  a  medium  chocolate.     Boil  well,  and  stir  till  cool. 

Ageing. — After  printing  the  mordants,  the  cloths  are  allowed  to 
dry.  Next  follows  the  operation  known  as  ageing,  which  is  intended 
to  take  away  the  acetic  acid  from  the  mordants.  The  old  method  was 
simply  to  hang  the  cloths  loosely  in  rooms  at  a  temperature  of  about 
80^  F.  for  several  days.  A  quicker  method,  however,  is  now  generally 
adopted.  The  cloths  are  run  through  a  steaming  machine,  in  which 
they  are  continuously  under  the  influence  of  a  jet  of  steam  (fig.  557). 
As  the  cloths  come  out  they  are  laid  loosely  on  the  floor  of  the  ageing 
room,  or  hung  up  on  ranges  of  rods,  and  left  for  a  day  or  two.  It 
is  said  that  the  steam  ageing  is  too  quick,  and  causes  such  a  violent 
decomposition  that  the  cloths  are  tendered;  but  we  think  the  judgment 
of  the  operator  should  enable  him  to  avert  the  danger. 

Fixing   or   Dunging. — In   order  to   complete   the   precipitation   on 
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the  fibres  of  the  metaUic 
mordant,  it  is  necessary  to 
resort  to  another  process. 
It   is  a  curious   fact   that 
the  primitive  expedient  of 
using  the  excreta  of  ani- 
mals for  this  purpose  has 
not  been  wholly  improved 
upon.       There    are    other 
materials  which  serve  the  object,  but 
none   is   so   handy   as,    or   more   effi- 
cient  than,  cow   dung,   which    is   the 
principal  ingredient  in  the  three  baths 
to  which  the  cloth  is  now  subjected. 
The  first  bath  is  made  up  as  follows: — 

Water,     512  gal.75°C.or  167'F. 

Phosphate  of  soda,     16  lb. 
Ammonia  liquor,  8    ,, 

Ground  chalk,  16    ,, 


As  a  rule,  the  second  bath  is  in  a 
cistern  adjoining  the  first,  in  the  same 
machine,  the  cloth  being  run  continu- 
ously through  from  the  one  to  the 
other  (fig.  558).  Both  cisterns,  it  may 
be  said,  are  fully  equipped  with  a 
series  of  dipping  rollers  which  take  the 
cloth  up  and  down  vertically  through 
the  bath.  The  ingredients  are  not 
greatly  different. 

Water,  

Phosphate  of  soda,    ... 
Cow  dung, 
Ground  chalk. 

The  cloth  is  passed  rapidly  through 
the  two  baths,  the  round  taking  about 
a  minute.  Then  we  put  them  through 
the  following  bath  for  the  space  of 
half  an  hour,  at  a  temperature  of  75^ 
C.  (i67^F.):- 
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Water, 
Cow  dung, 
Ground  chalk, 


500  i^al 

50  ib. 


Having  permeated  the  material,  the  dung  ought  to  have  done  its 


Fig.  559. — Section  of  Dunging  Range 

work,  with  the  help  of  the  other  strong  chemicals.     We  therefore  wash 
thoroughly  and  make  ready  for  the  dyeing. 

Dyeing. — In  the  chapter  on  dyeing,  machines  and  methods  ai-e  fully 
explained.  We  have  at  this  point  only  to  note  the  features  special  to 
the  madder  dyeing.  Calico  printers  commonly  employ  the  spiral  dye 
beck  for  this  operation  (fig.  560).  The  colouring  matters  are  placed  in 
the  cistern,  and  the  cloth  run  through  in  spiral  fashion,  till  thoroughly 
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saturated  with  the  dye.  Conditions  vary  so  largely  in  this  style  that 
it  is  impossible  to  lay  down  hard-and-fast  rules  or  offer  infallible 
recipes.  The  amount  and  composition  of  the  dye  must  depend  upon 
the  character  of  the  mordant  and  the  shade  to  be  imparted  to  the 
cloth.  We  have  also  to  keep  in  mind  that  in  many  cases  there  are 
whites  to  be  preserved.  Anything  in  the  nature  of  a  direct  dye  must 
therefore  be  avoided.  To  ensure  cleanness,  it  is  usual  to  add  sub- 
stances in  this  manner: — 


Water,      

...     5oog:al 

Alizarine, 

12   lb. 

Tannic  acid, 

I     ,, 

Glue  size. 

5  .. 

Ground  chalk,     ... 

I   ,, 

Turkey-red  oil,    ... 

3  '» 

The  above  mixture  is  placed  in  the  cistern  at  25"'  C.  (77'  F.),  and 
the  temperature  is  gradually  raised  to  75°  C.  while  working.  Pure 
alizarine  may  produce  quite  good  results,  but  the  mixture  described 
makes  sure  against  defects  in  the  water  or  other  materials. 

Padding. — Having  been  well  washed  in  clean  water,  and  dried,  the 
printed  cloth  is  padded  in  some  substance  which  will  clear  the  colours. 
For  this  purpose  oleine  oil  may  be  given  as  typical,  though  most 
printers  have  their  own  special  preparations  and  methods.  Some  add 
soap,  others  tin  crystals,  and  some  even  use  milk.  It  matters  little 
what  materials  may  be  employed,  so  long  as  the  object  aimed  at  is 
kept  clearly  in  view. 

Finishing. — When  it  comes  out  of  the  padding  machine  the  cloth 
is  dried  and  made  ready  for  finishing.  The  first  operation  in  this 
process  is  steaming.  For  an  hour  the  material  is  subjected  to  a 
constant  steaming.  Next,  a  lavish  quantity  of  soap  is  worked  into 
the  cloth  to  discharge  all  the  loose  matters  which  may  be  lying  within 
the  fibres.  Then  the  soap  is  thoroughly  washed  out  and  the  cloth 
finally  dried. 

Resist  or  Reserve  Style. — The  object  in  printing  in  this  style  is 
not  to  impress  a  mordant  upon  the  cloth  which  will  take  on  the  dyeing 
colours,  but  the  opposite.  The  matter  printed  to  resist  is  intended  to 
keep  the  parts  printed  on  white.  For  example,  if  a  roller  is  engraved 
to  print  spots,  and  is  covered  with  a  red  mordant,  the  result,  after 
dyeing  in  alizarine,  will  be  red  spots  on  a  white  ground;  but  if  the 
resist  is  used  instead  of  the  mordant,  we  shall  obtain  a  cloth  with  a  red 
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ground  and  white  spots.     Of  course  the  mordant  must  also  be  padded 
over,  or  the  dye  cannot  adhere. 

Resists. — The  chief  agent  in  resists  is  the  citric  acid  of  fruits,  mixed 
with  caustic  soda.     A  standard  resist  is  this: — 


Lime  juice  at  50°  Twaddell,     ... 
Caustic  soda  lye  at  70°  Twaddell, 

Water,      

Magenta, 
British  g"um. 


6  gal. 
4    .. 

4        M 

h  oz. 
641b. 


Boil  and  stir  till  cool. 

We  may  use  citric  acid  crystals  instead  of  lime  juice, 
take  this  strong  standard: — 


For  example. 


Citric  acid  crystals, 

Water,      

Caustic  soda, 
Magenta, 
British  gum. 


24  lb. 
1 1  gal. 
131b. 

641b. 


Blacks. — The  resists  for  aniline  blacks  are  special,  being  composed 

of  acetates,  the  principal  being  acetate  of  lime,  which  is  made  up  as 

follows: — 

Acetic  acid,  30  per  cent,  ...  ...  ...  10  gal. 

Ground  chalk,     ...  ...  ...  ...  ...  241b. 

Hot  water,  6  gal. 

Mix  the  ground  chalk  and  hot  water  together  first,  and  then  add 

slowly  to  the  acetic  acid,  stirring  all  the  time.     This  gives  an  acetate 

of  lime  at  24°  Twaddell. 

A  strong  standard  resist  may  be  made  up  thus:  — 


Acetate  of  lime,  24°  Twaddell, 

,,  alumina,  16°  Twaddell, 

British  eum, 


7  gal- 

7         M 

64  lb. 


Discharge  Style. — As  the  name  indicates,  in  this  style  the  cloth 
is  first  dyed  plain,  and  then  the  pattern  is  printed  with  the  discharge, 
which,  assisted  in  various  ways,  takes  the  dye  out  of  the  cloth,  leaving 
a  white  pattern,  or  a  pattern  of  some  other  colour  than  the  ground. 

White  Discharge. — As  an  example,  take  the  common  white  dis- 
charge on  Turkey-red.     Boil,  and  then  stir  till  cool: — 


Tartaric  acid  crystals^ 
British  gum. 
Water,      


84  lb. 

64  ,, 
14  gal. 
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After  printing-,  tlie  pieces  are  padded  through  a  solution  of  bleach- 
ing liquor,  corrected  from  acidity  with  a  little  lime  or  chalk,  being 
worked  through  the  cistern  for  about  a  minute.  Squeezing  rollers 
firmly  press  all  the  superfluous  bleaching  liquor  out,  and  then  the 
cloth  is  washed  thoroughly.  The  tartaric  acid  and  bleaching  powder 
evolve  hypochlorous  acid,  which  acts  upon  the  printed  discharge. 

Yellow  Discharge. — A  yellow  discharge  is  made  up  of  these  in- 
gredients : — 

Tartaric  acid,       ...  ...  ...  ...  ...        64  lb. 


Nitrate  of  lead, 
Water,      ... 
Wheat  starch. 


64  ,, 
16  g-al. 
24  lb. 


Having  been  boiled  and  stirred  as  usual,  this  discharge  is  printed 
on  the  dyed  cloth  with  the  block  or  engraved  rollers.  Then  the  cloth 
is  passed  through  the  bleaching  powder.  Next,  a  bath  of  a  weak 
solution  of  bichromate  of  potash  converts  the  lead  salts  into  yellow 
chromate  of  lead,   bringing  up  the  colour. 

Indigo  Discharge  Style. — A  composition  somewhat  different  is  re- 
quired for  discharging  indigo,  and  there  are  several  of  almost  equal 
value.      When   a  pure  white   is  aimed  at,    the  following  serves  very 


^ell :- 


16  g-al. 
32  lb. 
8  ,, 

24      M 

igal. 

Water, 

Bichromate  of  soda, 
Caustic  soda, 
Wheat  starch,     ... 
Olive  oil, 


To  get  colours  in  this  style  we  must  employ  some  fixing  agent, 
and  the  agent  most  generally  adopted  is  blood  albumen,  which  is 
made  from  the  dry  powder  by  mixing  in  i  lb.  at  a  time  of  blood 
albumen  into  water  at  130"  F.  The  proportions  are  6  lb.  of  albumen 
to  the  gallon  of  water. 

Discharge  Yellow.— For  the  yellow  discharge  of  indigo,  dissolve 
16  lb.  of  bichromate  of  soda  and  4  lb.  of  caustic  soda  in  2  gal.  of 
water;  then  add  4  gal.  of  lead  yellow  paste  and  12  oz.  of  gum  tra- 
gacanth.  Make  quite  cold,  and  then  add  8  gal.  of  blood  albumen 
solution. 

To  obtain  the  lead  yellow  paste  above  mentioned  dissolve  first, 
343  lb.  of  sugar  of  lead  in  40  gal.  of  water;  second,  dissolve  147  lb. 
bichromate  of  soda  in  40  gal.  of  hot  water;  put  both  together,  wash 
by  decantation,  and  filter  the  whole  to  15  gal. 
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Disciiarge  Red.  —  Dissolve  i6  lb.  bichromate  of  soda  and  4  lb. 
caustic  soda  in  2  gal.  of  water.  Add  120  lb.  vermilion,  2  gal.  of  dis- 
solved gum  tragacanth  (12  oz.),  and  8  gal.  of  blood  albumen  solution. 

Greens^  Blues,  Browns,  &€. — For  any  other  colour  the  sole  factor 
of  difference  is  the  pigment.  We  can  obtain  any  colour  we  please, 
given  that  the  proper  colour  is  available  for  the  style.  It  must  be 
understood  that  most  of  the  recipes  are  merely  general  standards,  and 
are  modified  according  to  the  lightness  or  darkness  either  of  the  dye 
to  be  discharged  or  the  colour  implanted. 

Cutting  Bath. — When  the  goods  have  been  printed  with  the  dis- 
charge they  are  run  through  the  cutting  liquor.  Have  a  cistern  fitted 
with  six  copper  rollers,  three  below  and  three  above,  inside  the 
vessel,  and  into  this  run  the  cutting  liquor,  containing  sulphuric  acid 
at  10°  Twaddell  and  4  oz.  of  oxalic  acid  at  a  temperature  of  160°  F. 
Run  the  goods  rapidly  up  and  down  the  liquor  on  the  rollers,  and 
then  wash  out  every  trace  of  sulphuric  acid  by  washing  in  cold  water. 

The  sulphuric  acid  acts  in  two  ways;  it  coagulates  the  albumen, 
and  changes  the  chromate  of  soda  into  chromic  acid;  the  chromic  acid, 
again,  renders  the  indigo  soluble  as  isatine. 

Much  care  is  required  in  carrying  through  the  indigo-discharge 
process.  On  the  one  hand,  if  we  have  too  little  chromate  the  indigo 
will  be  weakly  discharged;  on  the  other  hand,  if  there  is  too  much 
the  printed  pattern  will  run.  It  need  hardly  be  added  that  the  sul- 
phuric acid  itself  demands  careful  handling. 

A  White  Discharge. — It  is  possible  to  reverse  the  method  above 
described  for  a  white  discharge  only.  First,  the  cloth  is  padded 
through  a  solution  of  bichromate  of  soda  (11  lb.  per  gallon)  and  then 
dried.  Next,  an  acid  colour  is  printed  on,  which  has  been  prepared 
in  the  following  manner:  First,  make  a  wheat  starch,  32  lb.  of  starch 
to  15  gal.  of  water,  and  when  half-cold  add  12  lb.  of  oxalic  acid; 
second,  when  the  mixture  is  quite  cold,  add  a  dilute  solution  of  sul- 
phuric acid. 

After  printing,  wash  the  pieces  in  warm  water  thoroughly,  and 
the  result  will  show  a  white  pattern  on  the  blue.  For  light  indigo 
a  weaker  discharge  is  necessary. 

Red  Prussiate  as  a  Discharge. — In  a  limited  degree  the  discharge 
of  indigo  by  red  prussiate,  with  the  assistance  of  a  weak  alkali,  such 
as  carbonate  of  soda  or  chalk,  partakes  of  the  character  of  a  steam 
process.  A  strong  standard  or  two  of  this  may  be  given  to  illustrate 
the  method. 


TEXTILE    PRINTING  41 

White  Discharge, — Mix  in  14  gal.  of  water  28  lb.  red  prussiate  of 
potash,  4  lb.  chlorate  of  soda,  20  lb.  wheat  starch,  and  h  gal.  of  colour 
oil.     Boil  and  stir  till  cool;    then  add  8  lb.  of  chalk. 

Yellow. — Grind  together  in  a   mill   28  lb.   red  prussiate  of  potash, 

4  lb.  chlorate  of  soda,  80  lb.  chromate  of  lead  pulp,  8  lb.  ground  chalk, 

5  gal.  of  gum  tragacanth,  and  6  gal.  of  blood  albumen. 

By  substituting  any  other  colouring  matter  for  the  chromate  of 
lead  pulp  in  the  above  any  desired  colour  can  be  produced.  After 
printing,  the  process  is  the  same  as  that  used  in  the  steam  or  extract 
style. 

Stannous  Acetate  Indigo  Discharge. — Another  method  of  working 
indigo  discharges  is  with  stannous  acetate.  An  advantage  of  this 
method  is  that  the  reducing  agent  acts  as  a  mordant  for  many  fine 
acid  colours,  making  a  coloured  discharge.  A  few  examples  will 
show  the  method. 

White. — Mix  cold  10  gal.  thickening  for  tin  salts,  2  gal.  water,  2  gal. 
stannous  chloride  (8  lb.  per  gallon)  solution,  2  gal.  solution  of  acetate 
of  lime  (24°  Twaddell). 

Yellow. — Mix  cold  the  above,  substituting  Persian  berry  extract  at 
48°  Twaddell  for  the  water. 

Green. — Mix  cold  10  gal.  thickening  for  tin  salts,  2  gal.  stannous 
chloride  (8  lb.  per  gallon),  2  gal.  acetate  of  lime  (24°  Twaddell),  i  gal. 
Persian  berry  extract  (48°  Twaddell),  alizarine  blue  G  (20  per  cent)  h  gal., 
I  gal.  acetate  of  chrome  (32"  Twaddell). 

Brown. — Mix  cold  10  gal.  thickening  for  tin  salts,  2  gal.  stannous 
chloride  solution  (8  lb.),  2  gal.  acetate  of  lime  (24°  Twaddell),  i^  gal. 
Persian  berry  extract  (48°  Twaddell),  |  gal.  alizarine  for  red  (20  per 
cent),  I  gal.  acetate  of  chrome  (32°  Twaddell). 

Thickening  for  Tin  Salts. — The  above  recipes  contain  an  ingredient 
the  composition  of  which  has  not  been  given.  It  is  made  in  this  way: 
Boil  in  16  gal.  of  water  32  lb.  wheat  starch,  16  lb.  British  gum,  and 
I  gal.  colour  oil;  stir  till  quite  cold. 

Method. — The  discharge  is  printed  on  the  dyed  cloth  and  then 
steamed  in  the  steam  box,  the  pieces  wound  in  clean  greys  to  prevent 
direct  action  of  steam  and  air.  If  convenient,  it  is  better  to  use  the  open 
steamer.  The  recipes  given  are  strong  standards,  and  must  be  reduced 
for  light  shades  of  indigo.  The  ordinary  way  of  thinning  is  to  mix 
in  a  prepared  starch  mixture.  By  this  style  a  very  large  variety  of 
colours  can  be  obtained.  Perhaps  it  should  be  considered  the  most 
valuable  of  discharge  styles. 
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Steam  or  Extract  Style. — So  far  as  the  mere  printing  goes,  the 
extract  style  is  the  simplest,  but  both  the  preparation  and  the  after 
treatment  are  complex  and  delicate.  Mordants  and  colouring  matters 
are  printed  together,  the  term  "extract"  indicating  the  fact  that  all 
superfluous  matters  are  taken  out  by  the  after  process.  There  are 
always  three  ingredients  in  every  extract  recipe  at  least,  viz.  the 
extract  paste,  the  mordant,  and  the  colouring  matter.  Were  these 
simple  in  composition,  the  difficulties  of  the  printer  in  that  respect 
would  hardly  amount  to  much;  but  each  one  is  complex  and  requires 
separate  preparation.  Let  us  examine,  for  example,  the  standard 
recipe  for  extract  red. 

Red. — The  standard  itself  consists  of  1 1  gal.  of  extract  paste,  2  gal. 
of  alizarine  (20  per  cent),  and  3  gal.  of  red  mordant,  mixed  cold.  But 
the  questions  occur:  What  is  extract  paste,  and  what  is  the  nature  of 
red  mordant? 

Extract  Paste. — Boil  in  13  gal.  of  water  32  lb.  wheat  starch,  2  gal. 
gum  tragacanth  (8  oz.),  and   i  gal.  colour  oil;   then  stir  till  cold. 

Red  Mordant. — The  next  ingredient  the  composition  of  which  it  is 
important  we  should  fully  know  is  the  red  mordant.  Nor  is  it  simple, 
consisting,  as  it  does,  of  materials  which  are  themselves  compounds. 
These  are:  i  measure  each  of  sulphocyanide  of  alumina  (18°  Twaddell), 
acetate  of  lime  (24°  Twaddell),  and  citro-oxalate  of  tin. 

Sulphocyanide  of  Alumina. — We  know  what  the  acetate  of  lime  is; 
but  here  we  have  a  material  which  is  new  and  compound.  If  the 
printer  is  to  succeed,  he  must  know  how  to  make  it  up,  and  he  proceeds 
as  follows:  Putting  together  12  gal.  of  boiling  water,  40  lb.  of  sulpho- 
cyanide of  barium,  and  24  lb.  of  sulphate  of  alumina,  he  stirs  well 
for  twenty  minutes,  allows  to  setde,  and  uses  the  clear  liquid. 

Citro-oxalate  of  Tin. — This,  also,  is  a  new  substance  to  us,  and  it 
is  compound,  consisting  of  5  gal.  stannic  oxide  pulp,  6  lb.  citric  acid, 
and  6  lb.  of  oxalic  acid,  made  up  with  16  gal.  of  water,  and  dissolved 
cold. 

Stannic  Oxide  Pulp.  —  Here,  again,  is  another  compound,  which 
needs  to  be  made  up.  First,  we  boil  25  lb.  tin  crystals  and  20  lb. 
spirits  of  salts  in  20  gal.  of  water,  and  add  slowly,  a  few  ounces  at  a 
time,  4  lb.  chlorate  of  soda;  then,  when  all  is  dissolved,  we  pour  into 
the  mixture  40  gal.  of  water  in  which  75  lb.  of  common  soda  has  been 
dissolved.     Second,  the  precipitate  is  washed,  and  filtered  to  5  gal. 

This  standard  is  modified  according  to  the  shades  desired.  For 
some  shades,  such  as  pinks  and  rose  colours,  the  standard  is  lightened 
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by  the  addition  of  extract  paste  and  water;  for  yellowish,  blue,  or 
brownish  reds,  the  alizarine  is  changed   to  the  proper  colour. 

Extract  Yellow  Standard. — Mix  cold  12  gal.  of  thickening  for  tin 
salts,  2  gal.  of  Persian  berry  extract  (48°  Twaddell),  {  gal.  solution 
of  stannous  chloride,  and   i^  gal.   red  mordant. 

Bronze. — As  before  we  had  red  liquor  and  black  liquor,  so  here 
chrome  mordant  supplants  the  red  mordant  in  many  colours.  Extract 
bronze,  for  example,  is  made  up  of  12  gal.  extract  paste,  2  gal.  Persian 
berry  extract,  and  2  gal.  chrome  mordant. 

Chrome  Mordant. — The  new  element  of  chrome  mordant  is  com- 
posed of  12  gal.  acetate  of  chrome  (32°  Twaddell),  and  4  gal.  acetate 
of  lime  (24°  Twaddell). 

Acetate  of  Chrome. — The  composition  of  acetate  of  lime  has  been 
given,  but  as  yet  the  reader  cannot  be  supposed  to  know  anything 
of  the  composition  of  chrome  acetate.  The  substance  may  be  com- 
pounded in  several  ways,  and  from  different  chemicals.  The  oldest 
method,  and  that  practised  probably  in  the  majority  of  print  works, 
is  as  follows: — 

First,  heat,  in  a  40-gal.  pan,  10  lb.  sulphuric  acid,  30  lb.  bichromate 
of  potash,  with  10  gal.  of  water;  then,  at  nearly  boiling-point,  run 
6  gal.  of  acetic  acid  (50  per  cent)  slowly,  so  as  to  keep  up  a  vigorous 
action  without  boiling  over,  and,  in  about  similar  quantities,  brown 
sugar  water  (10  lb.  of  sugar  to  5  gal.  of  water).  When  all  the  acid 
and  sugar  are  in,  pour  into  a  cask  and  let  cool. 

Another  and  simpler  method  is  to  dissolve  40  lb.  chrome  alum 
in  20  gal.  of  boiling  water;  then,  having  dissolved  14  lb.  of  soda  ash 
in  10  gal.  hot  water,  add  the  latter  to  the  former,  wash  the  precipitate, 
filter,  then  dissolve  in  50-per-cent  acetic  acid,  about  3  gal.,  and  set 
at  32°  Twaddell. 

Claret. — With  these  materials  the  printer  can  go  on  to  make  any 
number  of  colours.  Claret,  for  example,  is  made  up  of  12  gal.  extract 
paste,   2  gal.  alizarine  (20  per  cent),  and  2  gal.  chrome  mordant. 

Blue. — Mix  cold  12  gal.  extract  paste,  \\  gal.  alizarine  blue  (20 
per  cent),  \^^\.  alkaline  blue  (8  oz.  per  gallon),  and  2  gal.  chrome 
mordant. 

Violet. — Mix  cold  11  gal.  extract  paste,  2  gal.  alizarine  cynanine 
(20  per  cent),  and  3  gal.   red  mordant. 

Black. — It  is  needless  to  multiply  examples,  when  the  principles 
are  universal  in  application.  Black,  however,  is  nearly  always  an 
exception.     The  common  recipe  for  extract  black  is  given  as  follows: — 


44  FINISHING    PROCESSES 

Boil  in  3  gal.  of  water  2  lb.  chlorate  of  soda,  20  lb.  wheat  starch, 
8  lb.  British  gum,  8  gal.  logwood  extract  (12°  Twaddell),  i  gal.  acetic 
acid  (30  per  cent),  and  -|-  gal.  colour  oil.  Stir  till  cold,  then  add  2  gal. 
acetate  of  chrome  (32°  Twaddell). 

Aniline  Black. — Boil  in  12  gal.  of  water  12  lb.  yellow  prussiate 
of  soda,  6  lb.  chlorate  of  soda,  18  lb.  wheat  starch,  8  lb.  British  gum, 
and  \  gal.  colour  oil.     Stir  till  cool,  then  add  18  lb.  aniline  salts. 

Extract  Process. — No  printing  process  has  been  so  varied  in 
practice,  or  so  constantly  improved.  The  cause  of  the  popularity  of 
the  steam  style  is  not  far  to  seek;  it  is  the  easiest  way  of  printing 
a  large  number  of  colours.  Each  colour  and  mordant  can  be  printed 
independent  of  the  others,  yet  in  the  same  machine.  We  may  have 
green  on  one  roller,  red  on  the  next,  orange  on  the  next,  crimson, 
blue,  purple,  and  grey,  or  even  more  shades,  all  on  the  single  machine. 
All  the  mordants  have  been  designed  for  steaming.  This  confers  a 
great  advantage;  but  the  variety  of  resource  has  its  drawbacks.  No 
large  number  of  printers  can  be  found  who  are  agreed  on  every 
detail  of  the  printing  process.  Some  steam  directly  after  printing; 
others  let  the  cloths  lie  for  a  few  hours  before  steaming;  some  advo- 
cate a  dry  steam,  and  others  use  a  fairly  moist  steam,  contending 
that  it  is  the  only  way  to  get  fully  developed  colours.  Amid  such 
diversity  we  are  almost  restricted  to  the  bare  statement,  that  the  goods 
are  steamed  in  the  steam  box,  in  which  the  superfluous  matters  are 
driven  out,  the  mordants  made  insoluble,  and  the  colour  developed. 
Scott's  patent  system  of  steam  plant  (see  Plate)  affords  the  printer 
large  facility  in  varying  and  regulating  pressures  as  required  in  the 
different  applications  of  the  extract  steam  style. 

The  colours  of  the  cloths  printed  in  this  style  are  not  so  fast  to 
light  and  soaping  as  those  of  the  older  styles.  If,  however,  the  pre- 
paration by  oleine  oil  sketched  early  in  this  chapter  is  thoroughly  done, 
the  difference  will  be  greatly  reduced.  For  this  purpose,  the  oleine 
should  be  of  5-per-cent  strength. 

Pigment  Colours. — One  of  the  most  striking  powers  of  the  steam 
style  is  its  capacity  for  utilizing  all  kinds  of  colouring  matters  to 
advantage.  We  can  only  note  a  few  of  these,  and  select  pigments 
as  the  most  noteworthy.  These  are  the  substances  with  which  the 
artist  paints.  Being  minerals,  the  pigments  require  a  strong  mordant, 
which  we  find  in  albumen.  White  of  ^%%-,  as  we  have  said,  may 
sometimes  be  employed  for  specially  high-class  work;  but  the  new 
liquid  blood  albumen  is  quite  adequate  for  all  ordinary  purposes.      In 
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mixing   the   colours,    it    must    be    kept   in    mind    that    blood    albumen 
coagulates  at  a  temperature  of  70°  C.  (158^  F.). 

Blue. — Mix  48  lb.  ultramarine  blue  in  5  gal.  of  water,  and  add 
gum  tragacanth  (8  oz.),  2  gal.,  and  7  gal.  of  blood  albumen  solu- 
tion (6  lb.). 

Green. — Mix  64  lb.  green  pigment  pulp  in  3  gal.  of  water,  and 
add  2  gal.  gum  tragacanth  (8  oz.)  mixed  with  7  gal.  of  blood  al- 
bumen (6  lb.). 

Yellow. — Mix  64  lb.  lead  yellow  in  2  gal.  of  water,  and  add  mixed 
2  gal.  gum  tragacanth  and  9  gal.   blood  albumen  (6  lb.). 

Vermilion  Red. — Mix  96  lb.  vermilion  in  3  gal.  of  water;  then, 
having  mixed  cold  2  gal.  of  gum  tragacanth  (8  oz.)  with  9  gal.  of  blood 
albumen,  add  the  mixture  to  the  above. 

The  pigment  colours  are  easily  fixed,  only  requiring,  after  extrac- 
tion, a  little  soaping,  to  make  them  fast  to  light. 

Raised  Colours. — Another  of  the  varieties  of  steam  styles  is  that 
known  as  chromed  or  raised  colours,  because  the  shades  are  only 
developed  by  being  passed  through  a  solution  of  bichrome,  2  oz.  to  the 
gallon.  Some  of  the  recipes  for  this  style  are  rather  long,  and  require 
very  careful  mixing. 

Catechu  Brown. — First,  boil  till  dissolved  9  gal.  catechu  liquor, 
4  gal.  red  liquor  (16°  Twaddell),  and  40  lb.  gum  Senegal;  second,  add 
4  lb.  alum  and  4  lb.  chlorate  of  potash ;  third,  stirring  till  cold,  add 
I   lb.  of  oxalic  acid  dissolved  in  h  gal.  of  hot  water. 

The  catechu  liquor  for  the  above  is  compounded  of  32  lb.  of  catechu, 
and  I  gal.  of  acetic  acid  boiled  three  hours  in  6  gal.  of  water. 

Lead  Yelloiv. — Boil  in  16  gal.  of  water  64  lb.  white  sugar  of  lead 
and  24  lb.   wheat  starch ;   stir  till  cold. 

Prussiate  Blue. — This  is  an  important  colour,  and  curiously  com- 
pound. First,  boil  in  9  gal.  of  water  24  lb.  wheat  starch,  3  lb.  sal- 
ammoniac,  and  I  qt.  colour  oil ;  second,  mix  together  24  lb.  yellow 
prussiate  of  soda,  8  lb.  red  prussiate  of  potash,  and  6  gal.  prussiate 
of  tin  pulp,  and  add;  third,  when  cold,  add  this  mixture:  i  lb.  oxalic 
acid  dissolved,  J  gal.  of  water,  and  2  lb.  sulphuric  acid  mixed  with 
J  gal.  of  cold  water. 

Diazo  Colours. — The  brilliant  colours  produced  by  chemical  re- 
action of  various  compounds  have  fascinated  colourists,  and  the  efforts, 
more  or  less  successful,  to  utilize  them  for  calico  printing  have  been 
very  numerous.  A  typical  instance  is  the  insoluble  diazo  colours. 
For   example,    if  aniline    hydrochloride    is    treated   with  a   solution   of 
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sodium  nitrite  and  hydrochloric  acid  and  then  added  to  an  alkaline 
solution  of  y8-naphthol,  an  insoluble  scarlet  colour  is  the  result.  Now, 
as  we  know,  an  insoluble  colour  cannot  be  printed  without  a  mordant; 
but  it  is  equally  evident  that  if  the  colour  can  be  developed  in  the  fibre, 
the  quality  of  insolubility  will  be  turned  to  advantage  and  render  it 
permanent. 

Colour  manufacturers  have  taken  out  patents  for  the  production 
of  these  diazo  colouring  matters  directly  upon  cotton  fibres.  The 
processes  are  numerous,  but  the  one  which  seems  to  find  most  favour 
is  contained  in  two  separate  operations,  for  which,  of  course,  very 
complex  compounds  must  be  composed: 

1.  To  "bottom"  the  goods,  or,  in  other  words,  give  a  basis,  pad 
the  pieces  through  an  alkaline  solution  of  a-  or  /3-naphthol,  on  the 
machine,  and  dry  at  a  low  temperature. 

2.  Print  immediately  with  a  thickened  solution  of  diazotised  amine. 
Some  of  the  colours  produced  by  this  process  may  be  given. 


a-naphthol  basis. 
Reddish  brown. 
Yellow         ,, 

Puce. 


Dark  brown, 
violet. 


Red. 


^-naphthol  basis. 
Orange. 
Yellow  orange. 
Scarlet  red. 
Dark 
Bordeaux. 
Turkey-red. 
Puce. 
Violet. 
Blue. 
Orange  red. 


Diazo  compounds. 
Aniline. 

Meta-nitraniline. 
Para-nitraniline. 
Amidoazo-benzol. 
a-naphthylamine. 
/3-naphthylamine. 
Benzidine. 
Dianisidine 
Dianisidine    with   chloride 

of  copper. 
Xylidine. 


Though  the  results  are  splendid,  the  risks  of  failure  are  very  con- 
siderable, and  it  may  often  be  a  question  whether  the  game  is  really 
worth  the  candle.  The  alkaline  naphthol  solutions  must  be  applied 
shortly  before  printing,  and  dried  at  a  very  low  temperature — require- 
ments which  seem  almost  incompatible.  If  exposed  to  sunlight,  the 
grounds  quickly  deteriorate,  because  the  diazo  compounds  are  nearly 
all  very  unstable,  and  decompose  readily  in  a  warm  temperature.  In 
the  summer,   iced  water  is  necessary  to  avoid  the  danger  of  heating. 

We  offer  no  recipes  for  this  process.  Colour  manufacturers  supply 
the  recipes  of  their  patents,  with  full  directions,  which  they  are 
constantly  amending  and  improving. 

Resist  Diazo  Colours. — One  of  the  later  developments  of  the  diazo 
colour   style    is   the   employment   of  it   for    resists.     The   reserves  are 
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obtained  by  printing-  on  the  cloth  previously  prepared  with  the  alkahne 
solution  of  naphthol,  either  a  or  /3,  a  body  which  will  react  on  the  diazo 
compound,  and  thus  prevent  the  formation  of  colour.  Among  the 
substances  which  will  effect  this  purpose,  stannous  chloride  (tin  crystals) 
is  the  best.  White,  blue,  green,  red,  yellow,  and  their  light  or  dark 
shades,  can  be  produced  in  this  process. 

Silk  Printing. — The  fact  that  silk  manufacturers  utilize  the  art  of 
printing  to  a  very  slight  extent  for  the  purpose  of  producing  coloured 
pattern  is  rather  difficult  to  explain.  Smoother,  clearer,  more  effective 
designs  can  be  printed  than  the  weaver,  with  his  indispensable  "step- 
ping", can  weave.  The  colours  are  equally  permanent,  and  the  pro- 
duct is  much  less  costly. 

Style. — The  steam  style  is  the  usual  method  of  silk  printing.  Mor- 
dant and  colouring  matters  are  mixed  together  and  printed  upon  the 
cloth,  and  the  steam  acts  in  various  ways  upon  the  substances,  but 
uniformly  developing  the  colours  and  fixing  the  mordants.  It  needs 
to  be  clearly  understood  that  different  materials  in  the  steam  style 
demand  different  treatment;  sometimes  the  variation  is  so  great  as 
almost  to  constitute  a  style.  For  this  reason,  the  silk  printer  differ- 
entiates strongly  between  the  classes  and  kinds  of  colours  used,  viz. 
the  natural  colouring  matters,  the  coal-tar  colours,  and  the  minerals 
or  pigments.  It  can  hardly  be  said  that  the  last  class  is  of  any  im- 
portance, because  pigment  dulls  the  lustre  of  the  silk,  and  therefore 
is  not  popular. 

Preparation. — Silk,  having  no  definite  affinity  for  most  of  the  colour- 
ing matters,  is  usually  prepared  by  a  bath  in  a  mordant,  which  is  some 
form  of  alumina.  Alternatively,  the  oleine  treatment  is  adopted  in  the 
same  style  as  for  cottons.  Any  one  of  the  following  alumina  mixtures 
and  methods  will  serve. 

1.  Boil,  in  7 J  gal.  of  water,  /\.h  lb.  alum,  and  yh  lb.  soda  crystals, 
until  the  precipitate  which  has  formed  re-dissolves. 

Work  the  silk  through  the  bath  for  twenty  minutes;  then  leave  for 
twelve  hours.     Take  out,  wring,  and  dry. 

2.  Prepare  acetate  of  alumina  in  any  one  of  these  ways:  (a)  dissolve 
alumina  in  acetic  acid,  (b)  Mix  together  solutions  of  lime  acetate 
and  alumina  sulphate,  (c)  Mix  lead  acetate  with  alum  or  sulphate  of 
alumina.     Reduce  the  mixture  to  8°  Twaddell. 

Souse  the  silk  through  the  bath  till  thoroughly  saturated,  and  then 
leave  to  steep  for  a  day.     Take  out,  squeeze  and  dry. 

3.  Mix  together  small  quantities  of  tin   crystals  and  hydrochloric 
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acid  in  their  own  weight  of  boiUng  water,  and  add  chlorate  of  soda, 
a  Httle  at  a  time.     Reduce  with  water  to  40°  Twaddell. 

In  this  bath  work  the  silk  for  twenty  minutes,  leave  to  steep  for  two 
hours;  then  run  through  a  bath  of  dissolved  soda  crystals,  well  diluted 
with  water ;  rinse,  and  dry. 

4.  Dissolve  stannic  oxide  in  a  solution  of  caustic  soda,  so  as  to 
make  a  liquor  of  6°  Twaddell. 

Run  the  silk  through  the  bath  for  half  an  hour,  and  squeeze  firmly; 
then  pass  through  a  bath  of  weak  sulphuric  acid;  wash,  to  clear  of  acid; 
then  dry. 

The  object  in  each  of  these  processes  is  to  cause  a  deposit  of  tin 
upon  the  fibres  of  the  silk.  The  tin  base  forms  with  the  colouring 
matters  an  insoluble  lake,  and  adds  considerably  to  the  brilliance  of 
the  colours  after  dyeing. 

Vegetable  Colours  and  Natural  Colouring  Matters. — All  the  vege- 
table colours,  logwood,  fustic,  anatto,  berry,  bark,  and  most  of  the 
natural  colours,  such  as  cochineal,  require  a  mordant  to  fix  them  in 
the  cloth.  In  the  steam  style  the  mordants  are  made  up  with  the 
printing  colours,  chiefly  in  the  form  of  acids,  which,  being  volatile, 
pass  off  in  the  steaming,  leaving  the  base  which  combines  with  the 
colouring  matters  and  fixes  them  on  to  the  fibres.  For  illustration, 
we  give  a  few  recipes: — 

Green. — Dissolve  14  oz.  sulphate  of  alumina  in  5  pt.  of  water, 
at  120°  F.  When  the  alumina  has  dissolved,  add  2  qt.  gum  water 
(i   in   i).     When  cold,  add  3^  qt.   prussiate  of  indigo. 

GreeJi  A. — Mix  at  a  heat  of  170°  F.  6  qt.  acetate  of  alumina 
(10°  Twaddell),  6  qt.  Persian  berry  liquor  (14°  Twaddell),  6  qt.  of 
gum  liquor  (i  in  2^).  Then  stir  in  14  lb.  yellow  prussiate  of  potash. 
When  cold,  add  a  mixture  composed  of  4  lb.  tin  pulp,  3  lb.  tartaric 
acid,  and   12  oz.  oxalic  acid. 

Dark  Green. — Mix  together  loi  qt.  green,  3  qt.  green  A,  and 
\l  qt.   prussiate  of  indigo. 

Black. — Boil  in  21  qt,  of  water,  22  pt.  logwood  liquor  (30°  Twad- 
dell), 7  lb.  starch,  and  20  lb.  dextrine.  While  at  the  boil,  add  a 
mixture  of  2\  lb.  each  blue  stone  and  copperas,  stirring  well.  When 
cold,  add  a  compound  made  up  of  3  lb.  extract  of  indigo,  9^  oz,  prus- 
siate of  indigo,  9  lb.  nitrate  of  iron,  9^  oz.  oil  of  turpentine. 

Prussiate  Blue. — Boil  up  in  5  pt.  of  water,  i\  lb.  starch,  and  i  pt. 
gum  tragacanth  (i  in  10);  stir  in  a  mixture  of  5^  lb.  tin  pulp,  2\  lb. 
yellow  prussiate,   and    18  oz.    red   prussiate.      When   all   is  cold,   add 
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the  acids  made  up  in  the  following  manner:  Dissolve  4  oz.  oxalic 
acid  in  ^  pt.  of  water;  dilute  3^  oz.  sulphuric  acid  to  double  the 
bulk;    mix  with  3^-  lb.  tartaric  acid;    then  add  to  the  colour. 

Yellow.  Dissolve  in  7  qt.  of  water  2  lb.  alum  and  12  oz,  tartaric 
acid;  then  stir  in  10  qt.  of  berry  liquor  (14"  Twaddell),  and  5  qt. 
gum  liquor  (i   in  2i). 

Red. — Dissolve  in  5  qt.  of  cochineal  liquor  (8°  Twaddell),  4^  lb. 
gum  tragacanth,  |  lb.  tin  crystals,  f  lb.  oxalic  acid;  after  dissolution, 
add  ^  lb.   perchloride  of  tin. 

Orange. — Boil  in  3  qt.  of  water,  3  lb.  annatto,  and  i  lb.  of  potash; 
cool,  and  add  h  lb.  starch  and  i  lb.  gum;  boil  till  the  whole  thickens. 

Brown. — Mix  together  2  qt.  peachwood  liquor  (26°  Twaddell),  ij  qt. 
logwood  (30°  Twaddell),  li  qt.  bark  (30°  Twaddell),  3  qt.  acetate  of 
alumina  (18"  Twaddell),  i  qt.  of  water,  14  qt.  gum  liquor  (i  in  2^),  and 

I  lb.  cream  of  tartar  and  2^  lb.  verdigris  dissolved  in  i  qt.  of  water. 

These  are  the  most  common  standards,  and  they  may  be  reduced, 
or  otherwise  compounded,  to  suit  the  shades  required. 

After  the  goods  have  been  printed  with  any  of  the  colours,  they  are 
hung  up  for  a  few  hours,  then  steamed,  washed,  and  dried. 

Coal-tar  Colours.— The  simplest  and  most  effective  method  of  print- 
ing is  that  for  the  coal-tar  colours.  In  the  steam  style  the  colours  are 
prepared  with  a  thickening  and  a  basis  of  acid.  We  have  several 
thickenings,  but  custom  has  identified  a  starch  thickening  with  the 
tannic  colours,  and  a  dextrine  thickening  with  the  azo  series,  though 
there  is  no  reason  for  it,  so  far  as  we  know. 

1.  Starch  Thickening. — To  make  this  thickening,  mix  5  lb.  of  starch 
into  a  paste  with   |  gal.   of  water;    dissolve   i   lb.   gum  tragacanth  in 

I I  gal.  water;  add  to  the  starch  paste,  and  mix  well;  boil,  and  during 
the  boiling  add  5  lb.  acetic  acid,  3  lb.  olive  oil,  and  2  gal.  of  water. 
The  whole  is  blended  and  boiled  to  a  paste. 

2.  Dextrine  Thickening. — Boil  for  half  an  hour  10  lb.  of  dextrine 
in   I  gal.  of  water. 

Tannic  Colours. — The  principal  tannic  colours  are:  Magenta, 
brilliant  green,  thioflavine,  auramine,  safranine,  Bismarck  brown, 
chrysoidine,  rhodamine,  violet,  cotton  blue.  To  prepare  any  one 
of  these  colours  for  printing,  take  i  gal.  of  starch  thickening,  and 
mix  in  with  it  i  oz.  of  the  colouring,  dissolved  in  i  lb.  acetic  acid 
and  2  pt.  of  water. 

To  darken  the  shade,  add  to  the  dye,  or  colour,  and  to  lighten 
increase  the  proportion  of  thickening. 

Vol.  VIII.  167 


50  FINISHING    PROCESSES 

Azo  Colours. — Being  of  a  constitution  different  from  the  tannic  or 
acid  colours,  the  azo  colours  require  a  different  composition.  For 
a  standard  printing  colour  of  the  scarlets,  croceines,  oranges,  naph- 
thol  yellows,  fast  red,  azo  green,  blue,  &c.,  the  following  may  be 
taken : — 

Mix  together  |  gal.  dextrin  thickening,  i  oz.  of  the  colour  dis- 
solved in  I  pt.  of  water,  i  oz.  sodium  phosphate,  and  i  oz.  tartaric 
acid.     Make  up  to  i  gal.  with  water. 

Alizarine  Colours. — The  leading  colours  in  the  alizarine  class  are: 
Alizarine  yellows,  alizarine,  alizarine  orange,  cyanine  R  and  G,  Bor- 
deaux B  and  G,  anthracene  brown,  anthracene  yellow,  gambine 
yellow,  gallein,  gallocyanine,  anthracene  green,  and  c^rulein. 

Thickening. — A  gum-tragacanth  thickening,  made  up  as  follows, 
is  preferred  for  the  alizarines: — 

Steep  I  lb.  gum  tragacanth  in  i  gal.  of  water  for  three  days, 
and  boil  till  dissolved.  Mix  in  4  gal.  of  water  20  lb.  dextrin,  and 
add  to  the  boiling  gum.  Boil  for  fifteen  minutes;  then  add  2  lb.  gly- 
cerine and  2  lb.  acetic  acid. 

Olive  Green. — Dissolve  6  oz.  sulphate  of  alumina  and  3  oz.  oxalic 
acid  in  i  lb.  of  water;  then  add  2  lb.  Ccerulein  and  5  lb.  gum 
thickening. 

Cream. — Dissolve  5  oz.  sulphate  of  alumina  and  2|  oz.  oxalic  acid 
in  I  lb.  water;  then  add  5  oz.  alizarine  yellow  and  6|-  lb.  thickening. 

Alizarine. — Dissolve  6  oz.  sulphate  of  alumina  and  3  oz.  oxalic 
acid  in  9  oz.  water;  then  add  \  lb.  of  water,  i  lb.  alizarine,  and 
7  lb.  thickening. 

Orange, — Dissolve  in  i  lb.  water  6  oz.  sulphate  of  alumina  and 
3  oz.  oxalic  acid;  then  add  \\  lb.  alizarine  orange  and  6^-  lb. 
thickening. 

Brow7i.  —  I J  lb.  anthracene  brown,  i  lb.  acetate  of  chrome  (32° 
Twaddell),   5  oz.  oxalic  acid,  \  lb.  water,  6i  lb.  thickening. 

Golden  Yellow. — Dissolve  in  i  lb.  water  6  oz.  sulphate  of  alumina 
and  3  oz.  oxalic  acid;  then  mix  with  |  lb.  alizarine  orange,  ^-  lb. 
galloflavine,  and  6\  lb.  thickening. 

Black. — I  lb.  naphthol  black,  h  lb.  oxalic  acid,  A  lb.  alum,  \  lb. 
sodium  acetate,  with  5  lb.   thickening  in  6  lb.  water. 

These  could  be  multiplied  many  times,  but  sufficient  have  been 
adduced  to  show  the  principles.  Such  standards  are  generally  made 
up  to  15  lb.  printing  colour.  After  printing,  steam  for  two  hours  at 
a  pressure  between  7^  lb.  and   10  lb.,  then  wash  and  dry. 
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CHAPTER    VI 
Dyeing 

Dyeing. — A  necessary  finish  to  many  printing  processes,  dyeing 
is  often  practised  by  itself;  there  are  dyeing  works  where  no  kind 
of  printing  is  ever  done.  No  extensive  textile  printing  business, 
however,  can  be  carried  on  without  dyeing.  Bleaching,  printing, 
and  dyeing  are  three  stages  in  a  single  process  in  many  of  the 
great  establishments.  The  bleaching  is  distinct  from  the  other  two 
departments,  which  use  the  same  chemicals  and  colours  and  machines; 
but  even  bleaching  has  a  close  affinity  for  them  in  the  last  respect. 
This  co-ordination  is  highly  serviceable  in  a  great  many  ways;  for 
one  thing,  it  gives  unity  to  the  industry,  where  that  is  desired,  and 
another  important  consideration  is  the  saving  of  exchange  and  hand- 
ling of  goods. 

As  commonly  understood,  dyeing  is  that  process  which  imparts 
colour  to  the  whole  of  a  fabric  or  yarn.  In  practice  there  are 
numerous  exceptions.  We  put  a  cloth  of  mixed  silk  and  wool  into 
a  dye  beck,  and  it  comes  out  only  partially  coloured,  or  in  two  different 
colours,  the  silk  a  fine  yellow,  it  may  be,  and  the  wool  a  strong 
brown.  Such  differences,  however,  are  the  refinements  of  the  dyer's 
art,  though  due  to  simple  and  natural  causes.  We  have  first  to  learn 
the  plain  facts  of  plain  dyeing,  and  then  other  prospects  open  up. 

While  aware  that  the  dyer  deals  with  wool,  silk,  cotton,  and  other 
fabrics  at  the  same  time  in  the  same  works,  we  think  it  will  make 
our  subject  clearer  and  simpler  if  we  take  the  principal  fibres  sepa- 
rately. Wool,  it  is  well  known,  dyes  easily;  cotton,  except  with 
special  colourings,  dyes  with  difficulty;  silk  has  a  way  of  its  own, 
and  takes  on,  or  rejects,  colours  according  to  its  nature,  and  in 
ways  varied  from  the  other  two  fibres. 

Materials  and  Machines. — The  materials  of  the  dyer  and  the 
textile  printer  are  practically  the  same;  the  main  difference  lies  in 
the  fact  that  the  dyer  must  always  make  a  liquid,  while  the  printer, 
for  actual  printing,  makes  a  paste  of  thickened  colour. 

While  the  dyer  needs  a  very  large  plant,  the  kinds  of  machines 
and  appliances  are  few.  Vats,  of  graded  sizes,  shapes,  and  material; 
dye  becks  of  various  shapes  and  sizes,  jiggers,  padding  machines, 
and  mangles  are  employed ;  while,  at  the  same  time,  we  also  find 
uses  for  the  steaming,  ageing,  and  other  appliances  of  the  printer. 
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Dye  Becks. — In  some  old-fashioned  dye  works  the  dye  becks  are 
little  more  than  vats,  with  some  mechanical  fittings  to  help  to  keep 
the  cloths,  or  yarns,  in  motion.  The  latest,  however,  and  the  best, 
is  the  series  of  spiral  dye  becks  which  have  come  into  use,  both  for 
yarns  and  cloths.  The  principle  of  these  machines  is  very  simple; 
the  series  of  rollers  are  arranged  in  the  inside  of  the  cistern,  so  that 
the  materials  being  dyed  are  kept  in  constant  circulation  among  the 
colour.  Most  notable  among  these  are  the  indigo  spiral  becks,  which 
are  explained  in  the  section  describing  that  form  of  dyeing. 

Jiggers. — The  jigger  is  a  simpler  form  of  the  spiral  beck  {fig.  561). 
Rollers  are  fitted  inside  the  bath,  two  at  the  bottom  and  two  at  the 
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Fig.  561.— Dyeing  Jiggers  (Mather  &  Piatt,  Ltd.) 

sides,  perhaps,  while  rollers  on  the  head  of  the  bath  lead  in  and 
bring  out  the  pieces. 

Padding  Machines. — The  object  of  the  padding  machine  is  to 
saturate  the  cloth  with  the  dye,  but  not  to  let  it  steep.  A  large 
dipping  roller  runs  in  the  bath,  with  a  pair  of  heavy  squeezing 
rollers  above.  The  cloth  is  led  down  round  the  dipping  rollers,  to 
be  pressed  free  of  liquor  between  the  two  upper  rollers,  and  passed 
out  through  them. 

Mangle. — Some  mangles  differ  in  no  way  from  the  padding 
machine;  but  the  generic  distinction  is  the  employment  of  hollow 
cylinders,  steam -heated,  in  the  former.  Mangles  are  of  two  bowls, 
three  bowls,  and  as  many  as  five  bowls. 

Vats.— When  a  dyer  speaks  of  a  vat,  he  does  not  usually  mean 
the  vessel,   but  its  contents.     For  the  present,  however,  we  intend  to 
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avoid  the  technicality,  and  refer  merely  to  the  vessels.  The  vats 
for  working  up  liquors  of  a  corrosive  nature,  such  as  copperas,  are 
usually  stone  or  slate,  well  cemented,  though  wooden  vessels  serve 
quite  well.  Iron  vats  and  trays  are  handy,  and,  if  enamelled,  suit 
most  dyes  and  liquors. 

Cotton  Dyeing. — According  to  certain  oldfashioned  theories,  cotton 
fibres  do  not  take  on  colouring  matters  without  the  aid  of  mordants; 
but  later  practice  has  destroyed  all  those  theories,  and  another  method 
of  stating  the  facts  must  be  adopted.  Dyes  have  been  invented  which 
can  be  fixed  upon  the  cloth  at  once;  these  are  named  direct  colours. 
The  defect,  therefore,  cannot  be  wholly  ascribed  to  the  cotton  fibre, 
but  must  be  regarded  as  partly  due  to  the  composition  of  the  older 
dyes. 

Direct  Colours. — Though  the  latest  to  come  into  existence,  the 
direct  method  of  cotton  dyeing  is  more  extensively  practised  than 
any  other.  We  should,  therefore,  consider  it  first.  In  large  works, 
where  the  choice  of  machines  is  ample,  the  dyers  generally  choose 
to  dye  the  dark  shades  in  the  spiral  dye  beck,  the  mediums  in  the 
jigger,  and  the  light  shades  in  the  padding  mangle.  Of  course 
expediency  must  largely  govern  in  such  a  matter,  the  obvious  inference 
being  that  dark  shades  require  more  thorough  treatment  than  those 
lighter. 

Additions  to  the  Bath.  —  It  is  quite  possible  to  die  with  direct 
colours  independent  of  every  aid;  but  an  addition  of  common  salt 
or  Glauber's  salt  is  always  made  to  the  bath,  with  a  little  soda  ash 
mainly  as  a  corrective  of  hardness  in  the  water.  The  Glauber's  salt 
diminishes  in  a  measure  the  solvent  power  of  the  water,  and  thus 
ensures  more  level  dyeing  and  enables  the  baths  to  be  exhausted 
more  nearly.  Other  additions,  such  as  Turkey-red  oil  or  phosphate 
of  soda,  are  sometimes  made  for  the  same  reasons. 

Blue. — To  dye  a  direct  blue,  put  into  the  bath  of  the  jigger, 
for  every  250  lb.  of  cloth,  20  lb.  benzoazurine,  and  the  liquor  filtered 
from  40  lb.  phosphate  of  soda  dissolved  in  500  gal.  of  water.  Dye 
at  170°  F.  for  one  hour. 

Red. — For  a  batch  of  cloth  250  lb.  weight,  use  20  lb.  benzo- 
purpurine,  and  the  liquor  filtered  from  40  lb.  phosphate  of  soda, 
dissolved  in  500  gal.  of  water.     Dye  at  a  temperature  of  170°  F. 

Yellow. — To  each  batch  of  cloth,  250  lb.  in  weight,  use  15  lb. 
chrysamine  and  liquor  filtered  from  40  lb.  phosphate  of  soda  dis- 
solved in  500  gal.  of  water.     Dye  at  a  temperature  of  170'  F. 
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Notes. — Though  the  quantities  given  are  necessary  to  produce 
the  shades,  the  cloths  do  not  exhaust  the  dye  bath.  Only  about 
half  the  dye  is  absorbed  by  the  cloth.  For  the  next  250  lb.  of 
cloth,  therefore,  it  is  necessary  to  put  in  10  lb.  of  colour  and  20  lb. 
of  phosphate  of  soda,  to  bring  up  the  beck  to  strength. 

Some  care,  however,  must  be  exercised  in  working  with  other 
than  simple  dyes  of  one  shade.  For  instance,  we  can  obtain  a  fine 
indigo  colour  by  mixing  100  oz.  benzoazurine  with  3  oz.  of  chrysamine. 
But  if,  as  the  case  may  be,  the  first  batch  of  cloth  absorbs  40  oz.  of 
benzoazurine  and  2  oz.  of  chrysamine,  the  problem  of  making  up  the 
bath  to  strength  is  complicated.  If  due  care  is  not  observed,  the  shade 
will  change  with  every  batch.  The  simplest  and  most  practical  method 
is  to  test  at  every  successive  batch  before  starting. 

Almost  any  of  the  direct  colours  will  combine,  but  some  are  not 
fast.  By  putting  the  cloths,  after  dyeing,  through  a  bath  of  hot 
bichromate  of  potash  and  sulphate  of  copper,  fastness  is  secured, 
though  at  the  cost  of  a  change  in  shade.  For  self  colours  this  may 
be  discounted,  but  it  is  a  serious  drawback  to  the  calico  printer,  to 
whom  those  direct  colours  are  of  great  service.  The  only  safe  plan 
for  the  printer  is  to  find  those  colours  which  are  fast  without  treatment, 
and  stick  to  them. 

Recipes. — It  is  quite  impossible,  within  our  space,  and  almost 
unnecessary,  to  give  even  a  representative  list  of  recipes  for  fast 
direct  colours.  The  methods  of  mixing  and  the  kinds  of  ingredients 
employed  may  be  illustrated  by  these  few  examples: — 

Yellow  Olive. — Put  together,  in  80  gal.  of  distilled  water,  3  oz. 
benzo-black  5  G,  3  oz.  chrysamine  G,  and  6  oz.  phosphate  of  soda. 

Bright  Pink. — Put  into  80  gal.  distilled  water,  2  oz.  geranine  BB 
and  4  oz.  phosphate  of  soda. 

Old  Gold. — Put  together  6  oz.  chrysamine  G,  6  oz.  chloramine 
orange,  i^  oz.  benzo-black-blue  5  G,  and  i|-  lb.  phosphate  of  soda 
in  80  gal.  distilled  water. 

Bu§'. — For  this  colour,  use  4  oz.  chrysamine,  2  oz.  chlorate  orange, 
and  12  oz.  phosphate  of  soda,  in  80  gal.  of  water. 

Distilled  water  is  softer  than  natural  water,  and  it  helps  to  give 
the  colours  a  good  chance.  The  water  from  the  drying  tins  should 
amply  suffice  for  supply. 

Indigo  Dyeing. — The  practice  of  dyeing  with  indigo  shows  the 
deep  experimental  knowledge  of  our  pre-scientific  forefathers.  They 
managed   to  get  a  colour  of  almost  indestructible  permanence  with  a 
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colouring  matter  which  is  insoluble  in  water.  Indigo  is  soluble  in 
sulphuric  acid,  but  the  colour  produced  is  of  a  very  fleeting  nature. 
As  we  know,  an  insoluble  colour  cannot  be  rendered  fast  without  a 
mordant,  and  yet  we  do  not  use  a  mordant  in  the  ordinary  sense  for 
indigo  dyeing.  The  mystery  seems  rather  dark;  but  some  ancient 
genius  discovered  that  several  substances  would  change  the  indigo 
into  the  substance  called  indigotin,  which  is  soluble,  and  that  this 
substance,  which  is  white,  will  change  to  blue  under  the  action  of 
atmospheric  air. 

Indigo  Paste. — In  order  that  the  chemicals  employed  to  de-oxidize 
the  indigo  may  get  at  all  the  particles,  it  is  necessary  to  break  up  the 
colour  into  a  pasty  condition.  This  is  usually  done  in  a  grinding 
mill,  completely  enclosed,  to  prevent  the  colour  from  coming  too 
much  in  contact  with  the  air.  Enclosed  in  a  cylinder,  the  mill  is  a 
set  of  rollers  revolving  in  close  contact.  Into  the  cylinder  the  indigo, 
previously  dipped  in  hot  water,  is  placed,  and  the  machine  grinds  it 
to  a  fine  paste.  The  grinding  must  be  thorough,  or  valuable  dye 
substance  will  be  lost. 

Indigo  Vats. — There  are  several  indigo  vats,  the  substances  for 
reducing  indigo  being  fairly  numerous.  It  is  said  that  the  vats 
principally  used  at  present  for  cotton  are  the  hydrosulphite,  the 
copperas,  and  the  zinc  vats,  and  that  wool  dyers  employ  chiefly  the 
woad  or  the  hydrosulphite  vat;  but  the  variations  in  practice  are  wide, 
and  we  select  for  illustration  (i)  the  copperas  vat;  (2)  De  Lande's 
patent;  and  (3)  the  caustic  soda  vat. 

1.  Copperas  Vat. — It  is  usual  to  say  that  this  is  the  oldest  indigo 
vat;  but  it  is  only  safe  to  assert  that  it  has  been  long  in  use  among 
ourselves.  Copperas,  in  contact  with  lime,  yields  hydrated  protoxide 
of  iron,  which  greedily  absorbs  the  oxygen  from  any  substance  with 
which  it  is  brought  into  contact.  As  we  require  to  deoxidize  the 
indigo,  this  serves  the  purpose.  Fill  a  vat  with  water,  and  put  in 
about  160  lb.  of  well-slaked  lime,  stirring  up  constantly  to  form  a 
milk  of  lime.  Next  stir  in  about  80  lb.  of  indigo  paste,  then  add  the 
copperas,  the  common  proportion  being  120  lb.  Stir  well,  and  when 
the  whole  is  mixed  let  stand  till  the  substance  takes  on  a  kind  of  olive 
yellowish  colour. 

2.  De  Lande's  Patent. — "A  solution  of  bisulphite  of  soda  at 
49°  to  50°  Twaddell  is  placed  in  a  covered  vessel  containing  zinc 
clippings,  borings,  &c.,  heaped  up  loosely  so  as  to  fill  the  tank 
without   occupying  more  than  a  quarter  of  its  total  contents.     After 
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these  ingredients  have  remained  in  contact  for  an  hour,  the  liquid  is 
drawn  into  a  cistern  containing  milk  of  lime,  which  decomposes  the 
zinc  salt.  The  clear  liquid  is  strained  off,  soda  or  lime  sufficient  to 
dissolve  the  reduced  indigo  is  added,  and  the  indigo,  finely  ground 
as  usual,  is  stirred  in.  During  all  this  process  access  of  air  is  avoided 
as  much  as  possible.  In  this  manner  i  lb.  of  indigo  may  be  dis- 
solved in  I  to  1 1  gal.  of  liquid.  The  vat  is  then  filled  with  cold 
water,  if  for  cotton,  and  with  hot  water  if  for  wool,  and  a  suitable 
amount  of  indigo  solution  is  added." 

3.  Caustic  Soda  Vat. — The  best  method,  it  seems  to  us,  is  as  under. 
It  is  rather  a  way  of  making  a  standard,  however,  than  of  a  suitable 
dye.  Take  an  iron  pan  of  about  200  gal.  capacity,  and  put  into  it, 
first,  40  lb.  indigo,  80  lb.  slaked  lime,  10  lb.  caustic  soda,  and  add 
hot  water  till  the  whole  amounts  to  70  gal.,  and  is  at  a  temperature 
of  140°  F.  Then  add  20  lb.  zinc  powder.  Second,  rake  this  mixture 
well  up  about  every  three  hours,  for  twenty-four  hours.  Third,  put 
into  a  tub  10  gal.  of  bisulphite  of  soda,  at  10''  Twaddell;  add  10  lb.  zinc 
powder,  stirring  well  through.  Pour  this  mixture  into  the  first  liquid 
containing  the  reduced  indigo.  Rake  up  well,  and  let  settle  for  an 
hour.  The  liquid  is  now  ready  for  use,  either  as  a  dark  indigo  or 
a  light,  according  to  the  thinning  put  in. 

Method  of  Indigo  Dyeing. — In  principle,  indigo  dyeing  is  very 
simple,  but  it  calls  for  some  skill  and  experience  for  its  success.  Dip 
the  cloths  in  the  dye,  and  then  expose  to  the  air.  When  the  cloth 
comes  out  of  the  bath,  it  has  passed  through  no  marked  colour  change; 
but  in  a  few  minutes  after  exposure  to  the  air  the  blue  shade  begins 
to  appear,  because  the  oxygen  of  the  air,  acting  on  the  substance, 
brings  it  back  to  its  former  colour  and  insolubility. 

Various  machines  have  been  devised,  and  methods  invented,  for 
the  process.  The  old  machines  are  cisterns  containing  cages,  into 
which  the  cloth  is  laid.  The  cages  are  dipped  down  under  the  liquid 
dye,  and  then  are  brought  out  again,  exposing  the  cloth  to  the  action 
of  the  air.  If  a  light  shade  of  indigo  is  desired,  one  dip  is  enough. 
For  deeper  shades,  three,  four,  or  more  dippings,  in  successive  baths, 
increasing  in  strength,  are  required. 

Mather  &  Piatt's  Piece  Dyeing  Plant.  —  One  of  the  newest  and 
best  machines  for  indigo  dyeing  is  Mather  &  Piatt's  plant  (fig.  562). 
Each  division,  comprising  exposing  apron,  feed,  cistern,  dipping 
rollers,  and  other  appliances,  is  complete  in  itself.  Above  each  cistern 
is  a  settling  tank,    into  which  the  liquor  is   pumped  regularly,  to  re- 
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move  the  sediment,  and  give  a 
clear  liquor  to  the  dyeing  cistern. 
The  cages,  with  the  rollers,  are 
movable,  but  do  not  lift  during 
the  process.  Instead,  after  the 
squeezing  rollers,  and  between 
each  pair  of  cisterns,  there  is  a 
slowly  travelling  apron,  which 
carries  the  cloth  along  in  open 
position,  exposing  every  part  of 
the  surface  to  the  air,  and  again 
delivering  it,  without  crease  or 
fold,  into  the  next  cistern. 

Finishing  of  Indigo  Dyeing. — 
After  coming  through  the  last  of 
the  series  of  cisterns,  and  being 
exposed  about  ten  minutes  to  the 
air,  the  cloth  is  passed  through 
a  bath  of  weak  vitriol  sours, 
washed  in  cold  water,  and 
dried. 

Mordanting  and  Dyeing  Cot- 
tons.— No  uniform  rule  is  followed 
in  dyeing  with  those  colouring 
matters  which  require  a  mordant. 
For  some,  it  is  necessary  to  run 
the  cloths  through  a  mordant 
first;  for  others,  mordant  and 
colouring  matter  may  be  used  to- 
gether; and  in  other  cases  the 
fixing  is  done  after  the  dye  has 
been  put  upon  the  cloth.  Exam- 
ples:— 

Light  Cream. — This  colour 
is  made  fast  and  dyed  in  two 
stages.  I .  Pass  the  goods  through 
stannate  of  soda  at  |°  Twaddell. 
2.  Fill  the  trough  of  a  padding 
mangle  with  ferric  sulphate,  at  ^ 
nate  the  goods. 

Vol.  VIII. 


Twaddell,  and  thoroughly  impreg- 


16S 


58  FINISHING    PROCESSES 

Iron  Buffs. — The  same  process  is  required  for  iron  buffs,  with  the 
ingredients  up  to  8°  Twaddell  stronger. 

Light  Prussian  Blues. — i.  Pass  the  goods  through  stannate  of  soda 
8"  Twaddell.  2.  Make  up  a  ferric  sulphate  of  8°  Twaddell  in  the 
mangle  trough,  and  work  the  cloths  well  through.  3.  Make  up  a 
solution  of  yellow  prussiate  of  potash,  |  lb.  to  the  gallon,  with  2  oz. 
sulphuric  acid  to  the  gallon ;  work  the  goods  through  this.  Wash 
in  clean  water,  and  dry. 

Chrome  or  Lead  Yellows. — Pad  the  goods  with  acetate  of  lead; 
then  raise  the  yellow  with  a  solution  of  bichromate  of  soda,  4  oz.  to 
the  gallon.  The  quantity  of  lead  acetate  depends  upon  the  depth  of 
yellow  desired,  and  runs  from  \  to  i   lb.   per  gallon. 

The  foregoing  are  the  simplest  of  the  dyes;  for  most  others  the 
processes  are  longer  and  more  difficult. 

Catechu  Broxwis. — To  get  a  good  brown  on  six  pieces  (72  lb,  of 
cloth):  I.  Boil  16  lb.  catechu  and  3  lb.  sulphate  of  copper  in  10  gal. 
of  water,  in  the  cistern  of  the  jigger,  and  pass  the  goods  through  six 
times.  2.  Charge  the  jigger  with  i\  lb.  bichromate  of  soda  in  10  gal.  of 
boiling  water,  and  pass  the  goods  through  four  times.     Wash  and  dry. 

Bright  Shade  of  Brown.  —  i.  Boil  in  the  jigger  cistern  12  lb.  catechu, 
ID  lb.  sumach,  2  lb.  sulphate  of  copper,  in  12  gal.  of  water;  give  the 
cloth  six  turns.  2.  Re-charge  the  jigger  with  10  gal.  boiling  water 
containing  2|  lb.  bichromate  of  soda;  give  the  cloths  four  turns.  Fill 
the  bath  with  10  gal.  of  water  containing  10  oz.  perchloride  of  tin; 
give  two  turns;  then  into  the  same  bath  add  4  oz.  Bismarck  brown; 
give  four  turns.     Wash  and  dry. 

Slate. — The  slates  bring  in  a  different  set  of  ingredients,  mostly 
logwood  and  copperas.  In  16  gal.  of  water  dissolve  and  raise  to  a 
temperature  of  140°  F.,  6  lb.  extract  of  logwood,  and  2  lb.  extract  of 
bark;  give  the  goods  four  turns.  Re-charge  the  jigger  with  10  lb. 
of  copperas  dissolved  in  16  gal.  of  cold  water;  then  give  the  goods 
four  turns,  and  dry. 

Dark  Blue. — For  the  dark-blue  shade  we  have  three  different  opera- 
tions. I.  Dissolve  8  lb.  sumach  and  i  lb.  logwood  extract  in  16  gal.  of 
boiling  water;  put  the  goods  through  four  turns.  2.  Fill  the  bath  again 
with  10  gal.  of  cold  water  in  which  i  gal.  of  nitrate  of  iron,  64°  Twad- 
dell, has  been  dissolved;  give  four  turns.  3.  Into  the  cistern  put  12 
gal.  of  water,  with  3  lb.  yellow  prussiate  of  soda  and  8  oz.  vitriol ;  run 
the  goods  through  four  times.  4.  Charge  again  with  16  gal.  of  water, 
3  oz.  BB  violet,  and  3  oz.  methylene  blue;  run  through  six  times.    Dry. 
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Prussiate  Green.  —  i.  Charge  the  bath  with  8  lb.  alum  and  2  lb. 
common  soda  in  12  gal.  warm  water;  give  the  goods  two  turns.  2. 
Charge  with  6  lb.  bark  extract  dissolved  in  12  gal.  of  water;  give  the 
cloth  eight  turns.  3.  Fill  the  cistern  of  the  jigger  with  12  gal.  of  water 
and  I  qt.  nitrate  of  iron;  send  the  cloth  through  this  four  turns.  4. 
Charge  again  with  \  lb.  vitriol,  2  lb.  yellow  prussiate,  and  12  gal.  cold 
water;  give  the  goods  four  turns.     Soap;  wash  and  dry. 

Chrome  Black. — There  are  many  blacks,  each  one  differing  from 
most  of  the  others  in  slight  shades.  The  process  of  dyeing  with  chrome 
black  involves  four  operations,  thus:  i.  Charge  the  mangle  bath  with 
14  lb.  sumach,  12  lb.  myrobalans,  and  12  gal.  of  water;  put  the  goods 
through  eight  turns.  2.  Fill  up  with  2  lb.  sulphate  of  copper  and  2  qt. 
of  black  liquor  in  10  gal.  of  water;  give  four  turns,  and  wash.  3, 
Charge  the  jigger  with  10  gal.  of  hot  water  containing  4  lb.  bichromate 
of  soda ;  give  four  turns,  then  wash.  4.  Fill  the  bath  with  4  lb.  logwood 
extract,  2  lb.  fustic  extract,  and  12  gal.  of  water;  keep  at  the  boil  while 
giving  the  goods  eight  turns.     Wash,  soap,  and  dry. 

Sumach  Black. — Another  of  the  important  blacks  is  that  in  which 
sumach  is  employed.  The  process  is  fairly  long,  but  very  effective. 
I.  Charge  the  bath  with  14  lb.  sumach  in  12  gal.  of  boiling  water; 
pass  the  goods  through  eight  times.  2.  Put  10  gal.  water  to  i  gal. 
black  liquor  and  2  lb.  chalk,  and  run  through  six  times.  3.  Fill  the 
bath  with  lime  water,  and  run  the  cloths  through  it  four  times;  then 
wash.  4.  Charge  the  cistern  of  the  jigger  with  4  lb.  logwood  extract 
and  \  lb.  bark  extract  in  12  gal.  of  water,  at  the  boil;  run  through 
four  turns;  then  add  4  lb.  copperas,  and  give  two  more  turns.  Wash 
and  dry. 

Alizarine  Red. — The  process  of  dyeing  with  alizarine  red  is  one 
of  the  best  we  know,  but  it  is  costly,  and  has  been  almost  superseded 
by  the  direct  dyeing  processes,  i.  Pad  in  the  padding  mangle  with 
16  gal.  of  cold  water,  i  qt.  stannate  of  soda,  and  i  gal.  oleine  oil;  then 
dry  on  the  tins.  2.  Pad  again  on  the  mangle  with  red  liquor  at  8° 
Twaddell;  dry  on  the  tins.  3.  Pass  the  goods  through  the  ageing 
machine,  or  hang  in  a  room  at  a  temperature  of  75°  F.  for  two  days. 
4.  Run  through  dunging  cisterns  charged  with  a  solution  of  phosphate 
of  soda,  \  oz.  per  gallon,  and  i  lb.  ground  chalk  to  every  100  gal., 
at  a  temperature  of  130°  F.  5.  Dye  in  spiral  beck  with  8  lb.  alizarine, 
2  lb.  oleine  oil,  |  lb.  tannic  acid,  for  every  100  lb.  cloth,  starting  at 
77°  F.,  and  going  up  to  200°  F.,  during  an  hour  and  a  half;  dry  direct 
from  the  dye  beck.     6.   Oil  on  the  padding  mangle  with  16  gal.  water 
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to  I  gal.  oleine  oil;  dry  on  the  cylinders.  7.  Steam  at  5  lb.  pressure. 
8.  Soap  with  good  neutral  soap,  about  4  lb.  to  every  100  lb.  cloth, 
in  the  spiral  dye  beck.     Wash ;  dry. 

Silk  Dyeing. — During  the  past  twenty  years  the  dyeing  of  silk  yarns 
and  cloths  has  attained  a  measure  of  importance  far  greater  than  was 
formerly  supposed  possible.  Black-silk  dyeing  was  a  great  industry, 
but  silks  of  other  colours  were  so  small  a  class  that  the  name  "  fancies" 
was  given  them.  Coloured  silks  were  the  exception,  and  generally 
used  as  trimmings,  ribbons,  and  for  such  light  purposes.  Now,  how- 
ever, the  coloured  silk  fabric  is  a  common  article  of  commerce,  and 
black  has  lost  its  popularity.  Silk  dyeing  may  conveniently  be  divided 
into  two  divisions — the  application  of  natural  colouring  matters  and 
the  use  of  coal-tar  dyes.  As  the  older,  the  dyeing  with  natural  colour- 
ing matters  may  be  taken  first. 

Natural  Colouring  Matters. — The  substances  from  which  these 
colours  are  derived  have  already  been  detailed  in  this  volume;  the 
silk  dyer  is  in  no  way  different  from  his  fellows  in  the  other  trades  in 
that  respect. 

Blacks. — Silk  black  dyes  are  mostly  derived,  in  this  group,  from 
either  logwood  or  tannic  substances,  such  as  sumach,  catechus,  valonia, 
&c.  Besides  dyeing,  the  manufacturer  generally  has  employed  much 
ingenuity  in  devising  means  of  weighting  the  silks  in  this  process;  but 
we  take  little  account  of  those  examples  of  perverted  ingenuity.  We 
give  three  recipes  typical  of  the  best  practice: — 

I.  {a)  Boil  off  the  silk  as  given  in  our  chapter  on  bleaching,  {b) 
Mordant  in  a  cold  bath  made  by  mixing  equal  parts  of  nitrate  and 
pyrolignite  of  iron  together,  to  about  35°  to  45°  Twaddell.  (c)  Dye 
in  a  decoction  of  logwood  at  8°  Twaddell,  adding  about  5  per  cent 
of  fustic,  id)  Dye  in  a  bath  of  logwood  and  soap,  {e)  Brighten  in 
a  bath  of  Gallipoli  oil,  slightly  acidulated. 

2.  {a)  Mordant  with  nitrate  of  iron,  made  basic.  {b)  Allow  the 
silk  to  lie  a  few  hours  in  the  air,  then  wash  and  soap  at  180°  F.  (c) 
Dye  with  50  per  cent  logwood  to  10  per  cent  fustic,  10  per  cent  copperas, 
and  2  per  cent  verdigris,  id)  Dye  in  a  new  bath  with  logwood  35  per 
cent,  and  soap  20  per  cent,     {e)  Brighten  with  oil  and  acid. 

3.  Lyo7is  Black. — This  is  a  moderately  weighted  black.  The  pro- 
cess differs  from  the  other  two  strongly,  {a)  Mordant  in  a  bath  of 
nitrate  of  iron,  50"  Twaddell.  {h)  Wash,  (c)  Soap,  {d)  Dye  blue 
with  yellow  prussiate  of  potash,  acidified  with  hydrochloric  acid. 
{e)    Mordant   with    nitrate   of   iron    as    before.     (/)    Catechu    bath,    50 
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per  cent,      (g)   Mordant  with  cold   bath  of  akim,   and  wash,      (/i)  Dye 
with  logwood  50  per  cent,  and  soap  20  per  cent,     (i)  Brighten. 

Tannin  Blacks. — There  are  several  good  tannin  blacks.  As  good 
examples,  let  us  take  the  souple  black  and  the  purple  black,  both 
of  which  have  always  been  much  favoured. 

1.  Sonple  Black. — («)  Mordant  in  basic  sulphate  of  iron,  {b)  To 
give  weight,  work  for  an  hour  at  90°  F.  in  a  bath  of  soda  crystals 
50  per  cent  weight  of  the  silk.  {c)  Dye  blue  in  a  bath  of  yellow 
prussiate  and  potash,  acidified  with  hydrochloric  acid.  {d)  Soften 
the  silk  in  a  bath  containing  a  decoction  of  20  per  cent  galls  and 
20  per  cent  divi-divi,  at  200'  F.,  for  two  or  three  hours,  and  leave 
till  cold;  wring  lightly;  add  10  per  cent  of  tin  crystals,  stir,  then 
work  in  the  silk  for  half  an  hour;  wring  and  wash,  {e)  Soap  in  a  bath 
of  25  per  cent  soap  at  50°  F.  for  an  hour,  then  wring  out  and  wash. 

2.  Purple  Black. — {a)  20  per  cent  sumach  and  30  per  cent  valonia, 
at  150°  F. ;  work  the  silk  through  for  an  hour,  then  leave  overnight. 
{b)  Bark  extract  15  per  cent,  copperas  10  per  cent,  heated  to  120°  F. ; 
enter  the  silk  and  work  for  an  hour,  and  allow  to  cool;  lift  and  wring, 
(c)  Work  again  in  the  sumach  and  valonia  for  an  hour,  then  wring. 
{d)  Run  the  silk  through  a  weak  bath  of  pyrolignite  of  iron  for  fif- 
teen minutes;  wring  lightly,  and  hang  in  the  air  for  live  hours; 
wash,     {e)  Brighten  with  acidulated  oil. 

Reds. — Cochineal,  peachwood,  Brazil  wood,  cudbear,  and  safifiower 
are  the  chief  natural  red  colouring  matters. 

1.  Crimson. — -The  process  of  dyeing  silk  with  cochineal  to  crimson 
is  as  follows:  For  10  lb.  of  silk  make  a  saturated  solution  of  alum,  and 
use  enough  to  cover  the  silk;  work  well  for  half  an  hour,  then  leave 
overnight;  take  out  and  wash.  Dye  in  a  decoction  of  4  lb.  cochineal, 
entering  the  silk  at  120''  F.,  and  work,  slowly  heating  to  boiling-point; 
take  out,  rinse  well,  and  dry. 

2.  Peaclnvood  Crimson. — For  10  lb.  of  silk,  take  5  lb.  peachwood 
and  ^  lb.  muriate  of  tin,  and  raise  to  a  temperature  of  170'  F.  Work 
the  silk  through  till  the  proper  shade  has  been  obtained. 

3.  Ruby. — For  a  strong  shade  take  4  lb.  cudbear  to  10  lb.  of  silk, 
in  a  bath  warmed  up  to  160°  F.  Work  the  silk  in  the  bath  till  the 
shade  is  deep  enough.  For  lighter  colours,  less  dye  may  be  used ; 
for  crimson  shades  a  little  ammonia  is  added. 

4.  Flesh  Colour. — To  10  lb.  of  silk,  put  in  a  bath  i  lb.  white  soap, 
4  oz.  pearl  ash,  2  qt.  annatto  liquor,  i  in  10.  Dye  at  the  boil, 
working  to  shade ;    take  out ;    wash  and  dry. 
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Safflower  is  almost  wholly  superseded  by  safranine,  and  the  colour 
fades  readily.  The  above  shades  may  be  varied  to  a  large  extent  by 
mixing  and  grading  the  colouring  matters. 

Yellows. — The  natural  yellows  are  derived  from  weld,  Persian 
berries,  fustic,  turmeric,  and  annatto.  Excepting  weld,  these  colouring 
matters  are  rarely  employed  in  silk  dyeing,  but  they  may  occasionally 
be  of  service. 

1.  Weld. — To  lo  lb.  silk,  boil  4  lb.  weld  with  3  oz,  pearl  ash,  in  water 
for  two  hours,  and  strain  the  clear  decoction  into  the  bath ;  add  4  oz. 
alum  ;  work  the  silks  through  at  a  temperature  of  120''  F.  After  dyeing, 
wash  the  goods  in  a  weak  soap  bath  containing  a  small  quantity  of 
weld,  at  a  temperature  of  150°  F.,  for  half  an  hour,  to  impart  bright- 
ness.    A  bath  of  acetic  acid  gives  lustre  to  the  goods. 

2.  Fustic  Yellows. — For  a  light  yellow,  make  up  a  bath  with  i  lb. 
fustic  and  i|  lb.  alum,  at  a  temperature  of  130°  F.,  for  10  lb.  of  silk. 
For  deeper  yellows,  increase  the  amount  of  the  dyestuff.  Brighten  the 
colour  by  passing  the  goods  through  a  bath  of  tin  perchloride,  4°  Twad- 
dell.     Wash  well. 

3.  Persian  Berries. — To  obtain  an  orange  shade  of  yellow,  take 
3  lb.  Persian  berries,  i  qt.  muriate  of  tin,  to  10  lb.  of  silk.  Dye 
in  a  bath  at   150°  F. 

4.  Annatto. — Make  annatto  liquor  by  stirring  2  oz.  pearl  ash  and 
2  lb.  annatto  into  i  gal.  boiling  water  till  dissolved.  Dye  the  silk 
in  a  soap  bath,  using  as  much  of  the  liquor  as  is  needed  to  pro- 
duce the  shade. 

5.  Turmeric. — To  dye  10  lb.  silk,  use  4  lb.  turmeric  in  a  plain  bath 
at  150°  F.     For  orange  shades  add  tin  salts. 

Blues. — Indigo  is  the  oniy  natural  colouring  matter  used  in  silk 
dyeing  to  obtain  blues.  The  only  other  colouring  matter  available, 
till  the  advent  of  coal-tar  colours,  was  Prussian  blue,  which  is  seldom 
used  now. 

1.  Indigo. — When  used,  the  indigo  vat  for  silks  is  made  up  and 
utilized  in  the  same  manner  as  that  for  cottons;  but  the  vat  is  seldom 
or  never  employed   by  silk  dyers. 

2.  Indigo  Extract. — The  method  commonly  practised  is  the  appli- 
cation of  indigo  extract.  For  pale  blue,  make  a  large  bath  with  2  per 
cent  indigo  extract,  with  i  per  cent  sulphuric  acid,  and  raise  to  a 
temperature  of  150°  F.  For  deeper  shades  use  larger  proportions  of 
the  dyestuff.  The  indigo,  usually  considered  a  fast  colour,  is  fleet- 
ing in  the  extract  form. 
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Green. — Though  the  prevailing  colour  in  vegetation,  green  is  one 
of  the  colours  which  the  silk  dyer  does  not  obtain  directly  from  any 
natural  colouring  matter.  In  a  dozen  ways  we  obtain  greens  by 
combining  different  colouring  matters.  The  usual  combinations  are 
weld,  Persian  berries,  or  fustic,  with  varying  quantities  of  indigo. 
The  strengths  of  those  colouring  matters  vary  so  much  that  their 
relations  are  not  stable;  therefore  it  is  hardly  safe  to  give  a  recipe. 
As  a  rule,  a  fairly  good  green  may  be  obtained  from  the  following 
process:  For  10  lb.  of  silk,  make  a  bath  of  alum  water,  about  i  lb. 
to  the  gallon,  and  steep  for  three  or  four  hours.  Then  take  out  the 
silk  and  wash  it  well.  Having  prepared  a  decoction  of  6  lb.  fustic, 
at  a  temperature  of  175°  F.,  work  the  silk  through  it  for  thirty  minutes, 
and  lift  out;  then  add  2  oz.  indigo  extract,  enter  the  silk  again,  and 
work  for  thirty  minutes.     Wash  and  dry. 

Mordanting  the  foregoing  with  alum  and  copperas,  before  dyeing, 
we  obtain  a  bottle-green  silk. 

Brown. — Cutch  is  the  only  natural  colouring  matter  from  which 
the  silk  dyer  obtains  browns.  Of  course  a  combination  of  reds 
and  yellows,  such  as  logwood,  fustic  and  Brazil  wood,  will  serve 
the  same  purpose.     We  outline  both  methods. 

1.  Steep  10  lb.  silk  in  a  decoction  of  \  lb.  cutch  for  five  hours 
at  100°  F.  Work  the  goods  for  half  an  hour  in  a  bath  of  bichromate 
of  potash  at   130°  F. 

2.  Mordant  the  silk  in  a  bath  of  alum,  i  lb.  to  2  gal.,  for  six  to 
eight  hours ;  wash.  Put  into  the  bath  20  oz.  each  of  logwood,  fustic, 
and  Brazil  wood,  raise  the  temperature  to  about  185"^  F.,  and  work 
through  for  about  an  hour. 

By  increasing  the  proportion  of  fustic  we  can  obtain  a  yellowish 
brown;  a  reddish  shade  is  given  by  the  predominance  of  Brazil  wood; 
the  predominance  of  logwood  imparts  a  bluish  tinge. 

Coal-tar  Colouring  Matters. — When  coal-tar  colours  were  intro- 
duced into  the  dyehouse,  a  revolution  in  the  trade  was  begun. 
With  natural  colouring  matters  there  is  always  a  certain  amount 
of  variability  which  the  skill  of  the  dyer  is  called  upon  to  correct. 
The  dyer,  also,  was  responsible  for  the  composition  of  many  colours, 
and  he  possessed  in  his  experience  and  ability  an  asset  of  value. 
Scientifically  concocted,  coal-tar  colours  do  not  admit  of  any  un- 
certainty. Given  that  instructions  are  duly  followed,  the  effect  for 
which  the  dye  has  been  made  will  be  produced.  We  do  not  say 
that  the  dyer's   occupation    has    been    quite   abolished,    that   his   skill 
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and  sense  of  colour  are  of  no  account,  but  it  is  true,  on  the  whole, 
that  the  centre  of  gravity  of  the  dyeing  industry,  so  to  speak,  has 
been  removed  from  the  dyehouse  to  the  laboratory. 

With  such  a  wealth  of  resource,  the  chemist  colourist  has  multi- 
plied the  number  of  his  products  enormously.  To  present  the  coal-tar 
colours  exhaustively  would  require  a  volume  of  enormous  size;  we  are 
faced  with  the  alternative  of  merely  giving  a  catalogue  of  colour  names, 
or  of  selecting  one  or  two  examples  in  each  group,  and  leaving  the  rest 
alone. 

Blacks. — In  blacks  we  find  a  very  numerous  series  of  colouring 
matters  and  processes.  There  are  six  different  coal-tar  blacks  pre- 
sently well  known  to  the  trade,  though  there  are  others.  The  blacks 
are:  (i)  aniline,  (2)  naphthol,  (3)  alizarine,  (4)  jet,  (5)  naphthalamine, 
(6)  acid  black.  Alizarine  and  aniline  blacks  are  the  best  colours, 
though  some  of  the  others  are  preferred  by  dyers  because  they  are 
so  much  easier  to  work.  Aniline  black  goes  rather  badly  on  animal 
fibres,  and  it  is  therefore  chiefly  employed  in  dyeing  half-silks. 

1.  Aniline  Black. — The  process  of  dyeing  aniline  black  is  most 
instructive.  First,  prepare  a  stock  solution,  by  pouring  into  2  gal. 
of  water,  previously  acidulated  by  \\  gal.  hydrochloric  acid,  10  lb. 
aniline  oil  of  best  quality;  having  mixed,  add  30  gal.  of  water. 
From  the  stock  take  i  gal.  and  make  up  a  bath  with  water  to 
about  3  gal.  Work  the  silk  through  this  for  about  forty-five  min- 
utes. Next,  having  dissolved  10  lb.  bichromate  of  soda  in  100  gal. 
of  water,  take  from  the  stock  thus  made  enough  liquor  to  work  the 
silk  in  comfortably.  For  half  an  hour  work  the  silk  through  the 
bath,  when  a  good  black  should  have  been  developed. 

2.  Alizarine  Black. — This  is  a  patented  process,  the  exclusive  rights 
to  which  have  long  expired.  Prepare  a  bath  with  70  per  cent  acetate 
of  chrome,  12°  Twaddell,  and  boil  the  silk  in  it  for  about  two  hours, 
driving  off  the  acetic  acid  and  causing  the  oxide  of  chrome  to  deposit 
on  the  silk.  Rinse,  and  keep  moist.  Make  up  a  cold  bath  of  20 
per  cent  alizarine  black  SW,  with  a  small  amount  of  acetic  acid. 
Enter  the  silk,  and  turn  about  for  half  an  hour;  then  slowly  raise 
to  the  boil,  and  boil  the  silk  for  an  hour,  till  the  black  has  fully 
developed.     Rinse  well  and  dry. 

Reds. — A  convenient  method  of  classifying  the  very  large  number 
of  coal-tar  colours  is  according  to  the  character  of  the  colouring  matters, 
thus:  I,  Neutral,  i.e.  direct  cotton  colours,  which  can  be  used  in  a 
bath  neither  acid  nor  alkaline;   2,   basic;   3,  acid;   4,  adjective.      The 
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system   is   not  exactly  scientific,    but    it   serves  all    practical    purposes 
very  well. 

1.  Neutral  Reds. — This  class  includes  Congo  red,  brilliant  Congo, 
Hessian  purple,  erika,  titan,  diamine  scarlet,  and  a  number  of  others. 
For  most  of  these  colours  it  is  only  necessary  to  make  up  a  bath  con- 
taining 10  per  cent  phosphate  of  soda,  adding  colour  as  required, 
ranging  in  quantity  from  h  per  cent  for  light  pinks  to  3  per  cent  for 
deep  shades.  Some  colours  dye  better  in  a  salt  bath,  and  others  in 
a  weak  alkaline  bath.  Erika  makes  bright  pinks;  diamine  scarlet  B, 
a  fiery  scarlet;  roseazurine,  a  bluish  pink;  brilliant  Congo,  a  bright 
scarlet;    titan  pink,  a  very  fast  pink. 

2.  Basic  Reds. — Magenta,  crimson,  safranine,  rhodamine,  and  pyro- 
nine  G  belong  to  this  group.  Usually  these  are  dyed  in  hot  baths  at 
170°  F.,  containing  Glauber's  salt,  or  soap.  For  half-boiled,  or  ecru 
silks,  boiled-off  liquor  is  necessary  in  the  dye  baths.  These  dyes  have 
a  strong  affinity  for  silks,  and  give  little  trouble  to  the  dyer.  For  light 
shades  \  per  cent  of  the  colours  is  quite  sufficient;  for  full  shades  of 
magenta  3  per  cent,  and  for  strong  crimson  from  safranine  5  per  cent 
of  colouring  matter  is  necessary. 

3.  Acid  Reds. — This  class  really  includes  three  different  kinds  of 
dyes,  viz.  the  pure  acid  reds,  the  azo  dyes,  and  the  eosins. 

{a)  The  azo  reds  are  the  most  important  group,  comprising  various 
scarlets,  crimsons,  and  dark  reds,  mostly  fast  to  light  and  washing. 

(3)  The  eosins  are  also  considerable,  and  give  many  beautiful  shades 
of  pinks,  running  from  yellowish  to  bluish. 

(c)  Acid  reds  are  a  small  class,  the  leading  colour  of  which  is  acid 
magenta. 

All  three  groups  are  easy  dyers,  applicable  in  a  bath  of  5  to  10  per 
cent  soap  broken  by  i  to  2  per  cent  of  acetic  acid,  or  a  bath  of  10  per 
cent  Glauber's  salt,  with  2  per  cent  sulphuric  acid.  Souple  and  ecru 
silks  are  dyed  in  a  bath  in  which  old  boiled-off  liquor  takes  the  place 
of  the  salts. 

4.  Adjective  Reds. — Alizarine  is  the  sole  representative  of  this  group 
which  needs  to  be  considered.  Like  all  adjectives,  alizarine  demands 
a  mordant,  and  silk  has  not  much  affinity  for  the  best  mordants.  There 
are  various  ways,  however,  of  getting  over  the  difficulty,  and  the  pro- 
cess which  has  found  most  acceptance  is  as  follows:  First,  make  up 
a  mordanting  bath  with  4^  lb.  alum  and  yi  oz.  soda  crystals  in  7I  gal. 
of  water;  boil  this  mixture  till  the  precipitate  first  formed  is  dissolved. 
Second,  work  the  silk  through  the  bath  for  twenty  minutes,  and  then 
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leave  lying  in  the  liquor  for  twelve  hours;  wring  out,  and  centrifuge. 
Third,  make  up  a  bath  of  silicate  of  soda,  at  i°  Twaddell,  and  work 
the  silk  through  it  for  twenty-five  minutes;  wring  out;  wash  and 
wring.  Fourth,  add  the  alizarine,  i  to  2  lb.  20  per  cent  for  medium 
shades,  to  a  bath  made  up  of  100  gal.  water  and  20  gal.  old  boiled-off 
liquor.  Work  the  silk  through  for  twenty  minutes  in  the  cold  bath, 
then  slowly  bring  to  the  boil,  and  keep  boiling  for  an  hour.  Wash 
the  goods.  Soap  in  a  weak  bath,  and  boil  for  twenty  minutes,  to 
brighten;  to  add  to  the  lustre,  after  the  silk  has  been  washed  free  of 
soap,  work  it  for  ten  minutes  in  a  hot  bath  of  weak  acetic  acid,  about 
3  lb.   acid  to  10  gal.  of  water;    then  wring  and  dry. 

We  have  detailed  fully  the  process  for  both  azo  and  adjective  reds, 
because  the  same  methods  apply  to  nearly  all  the  other  coal-tar  colours 
of  these  kinds. 

Yelloivs  and  Oranges. — Like  the  reds,  these  coal-tar  colours  are 
divisible  into  the  four  groups — neutrals,  basics,  acids,  and  adjectives. 

1.  Neutral  Yellows  and  Oranges. — This  is  a  large  class,  from  which 
a  representative  few  may  be  selected.  Chrysophenine  gives  a  bright 
yellow,  fast  to  light  and  washing,  if  dyed  in  a  soap  bath  of  2h  per  cent, 
with  sulphate  of  soda,  and  3  per  cent  of  colouring  matter.  A  little  acetic 
acid  may  be  substituted  for  the  sulphate  of  soda. 

Two  per  cent  of  titan  yellow  gives  full  shades  in  a  20-per-cent  salt 
bath,  with  a  little  acetic  acid  added. 

Of  the  orange  yellows  and  oranges,  chrysamine,  Hessian  yellowy 
benzo  orange  R,  and  Congo  orange  R,  i  to  3  per  cent  of  colouring 
give  good  shades,  with  a  soap  bath  and  a  lo-per-cent  phosphate  of 
soda  bath. 

Mikado  oranges  are  best  dyed  in  a  soap  bath,  with  a  little  acetic 
acid,  but  7  per  cent  of  colouring  is  needed  to  give  the  brilliant  shades 
characteristic  of  that  group  of  colours. 

2.  Basic  Yellows. — Treated  in  the  same  way  as  basic  reds,  of  this 
group,  phosphine  gives  bright  orange  at  5  per  cent  of  colour;  from 
a  3-per-cent  auramine  we  get  greenish  yellows;  thioflavine  T  yields 
a  fine  shade  of  greenish  yellow  at  2  per  cent;  chrysoidine  makes  a 
fine  reddish  orange  at  a  per  cent. 

3.  Acid  Yellows. — The  acids  of  this  class  are  mostly  nitro  com- 
pounds, including  picric,  naphthol,  aurantia,  &c.,  yellows.  Picric 
acid,  at  2  per  cent,  gives  greenish  yellow;  naphthol  yellow  dyes  silk 
a  bright  chrome  at  2  to  3  per  cent;  aurantia  is  a  special  silk  dye, 
and  is  useful  for  making  old  golds  at  3  per  cent. 
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The  azo  group  of  the  acids  is  fairly  large,  including  many  good 
colours,  such  as  croceine  orange,  new  yellow,  tartrazine,  acid  yellow, 
and  several  oranges.  As  already  stated,  all  the  azos  are  dealt  witli 
similarly  in  the  bath;  the  difference  of  colour  matters  nothing,  since 
the  substances  are  chemically  identical. 

4.  Adjective  Yellows. — Alizarine  orange,  galloflavine,  and  gambine 
yellow  comprise  this  group.  Mordants  change  the  tone  of  these  to 
a  considerable  degree.  With  an  alum  mordant,  alizarine  orange  gives 
a  fine  orange  of  yellow  tone;  with  an  iron  mordant  a  deep  maroon  is 
obtained.  Galloflavine  requires  a  chrome  m.ordant,  and  produces  a 
greenish  yellow;  gambine,  with  a  similar  mordant,  is  a  yellow 
orange. 

Blues. — In  addition  to  the  coal-tar  colours,  Prussian  blue,  produced 
upon  the  fibres,  was  formerly  used.  It  imparts  good  colours,  fast  and 
sound,  but  the  process  is  too  long,  and  is  now  seldom  employed. 

1.  Prussiate  Blue. — Make  up  a  bath  with  2i  pt.  nitrate  of  iron,  120'' 
Twaddell,  in  15  gal.  of  water,  and  heat  to  120°  F. ;  work  the  silk 
through  for  ten  to  fifteen  minutes;  wring,  wash,  and  squeeze  free 
from  drip.  Having  made  another  bath  of  \  lb.  yellow  prussiate  and 
\  lb.  sulphuric  acid,  work  the  silk  through  it  for  ten  minutes;  wring 
out,  and  wash.  Again  treat  in  the  nitrate  bath,  and  repeat  treatment 
in  the  prussiate.  This  is  done  as  many  times  as  the  depth  of  the 
shade  requires.  Prepare  a  new  bath  with  \  lb.  nitrate  of  iron  and 
i  lb.  tin  crystals,  and  work  the  silk  through  it  for  ten  minutes;  return 
to  the  prussiate  bath  for  another  ten  minutes;  lift  from  the  liquid, 
wring,  expose  to  the  air  for  six  hours,  wash,  and  dry. 

2.  Neutral  Coal-tar  Blues. — Useful  as  the  neutral  blues,  such  as 
benzoazurine,  brilliant  azurine,  and  azo  blue,  are  for  cotton,  they  are 
not  very  good  for  silks.  With  the  help  of  a  little  sulphuric  acid  in 
a  soap  bath,  they  give  reddish  shades  of  dullish  blue.  Having  no 
aids,  they  are  merely  slates  and  other  dull  shades  of  grey. 

3.  Basic  Blues. — Meldola's,  Nile,  new,  basic,  and  other  blues  of 
this  class  dye  well  in  a  soap  bath,  or  in  a  bath  containing  Glauber's 
salt. 

Of  the  same  class,  but  differing  so  far  as  to  need  another  process, 
the  alkali  blues  are  numerous  and  varied.  Making  up  the  dye  bath 
with  5  to  10  per  cent  of  borax  and  the  necessary  amount  of  colour, 
we  raise  the  liquid  to  a  temperature  of  160°  F.,  and  work  the  silk  in 
it  for  fifteen  minutes;  then  the  bath  is  brought  to  the  boil  £-nd  kept 
at  that  point  for  forty-five   minutes.      The  colour  is  developed   by  a 
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bath  of  water,  slightly  tinctured  with  sulphuric  acid,  then  a  thorough 
wash  makes  the  silk  ready  for  drying. 

4.  Acid  Blues. — The  groups  in  the  acid  class — China  blue,  spirit 
blue,  soluble  blue,  crystal,  navy,  cotton  and  night  blues — contain  a 
number  of  different  dyes  each.  A  soap  bath,  broken  with  sulphuric 
acid,  or  a  bath  containing  Glauber's  salt  and  a  little  sulphuric  acid, 
and  the  colouring,  serves  very  well  for  most  of  these.  The  spirit 
blues,  or  rosanilines,  are  dissolved  in  spirit,  and  dyed  with  a  little 
acid  in  the  bath. 

5.  Adjective  Blues. — These  are  all  alizarines,  and  behave  in  exactly 
the  same  way  as  alizarine  reds  and  yellows.  Vary  the  mordant,  and 
you  obtain  a  difference  in  colour;  change  the  proportions,  and  another 
effect  is  produced.  For  example,  the  brand  G  W  gives  a  bright  blue 
with  an  alum  mordant,  but  we  obtain  navy  blues  if  we  use  an  iron 
mordant.  Acetate  of  chrome  is  the  proper  mordant  for  cyanine,  which 
also  gives  bright  blues.  For  strong  colours,  a  20-per-cent  bath  of 
most  of  those  colours  is  required ;  lavender  shades  are  obtained  from 
alizarine  blue  G  W,  at  3  to  5  per  cent,  and  silver  grey  at  from  i  to  2 
per  cent. 

Greens. — In  the  group  of  direct  cotton  colours,  usually  spoken  of 
by  silk  dyers  as  neutral  dyestuffs,  the  greens  came  late  upon  the 
scene.  Now,  however,  there  is  a  variety  of  diamine,  benzo,  and 
other  direct  greens  to  choose  from. 

1.  Basic  Greens. — New  green,  malachite,  methyl,  azine,  and  other 
greens  of  this  group  are  quick  to  fasten  on  to  the  silk,  and  we  there- 
fore employ  Glauber's  salt,  soap,  or  boiled-off  liquor  as  retarding 
agents.  Boil  with  any  one  of  those  ingredients  at  170°  F.  and  i  per 
cent  of  colour.  When  dyed  sufficiently,  brighten  by  passing  the  silk 
through  a  bath  of  weak  acetic  acid, 

2.  Acid  Greens. — The  acid  greens,  of  which  fast  green,  guinea 
green,  new  fast  green,  and  acid  green  are  typical,  may  be  dyed 
either  in  a  soap  bath  or  in  old  boiled-off  liquor  broken  with  sulphuric 
acid ;  or  the  bath  may  be  made  up  with  Glauber's  salt  and  acid. 
The  temperature  should  be  between  170°  and  180"  F,  Naphthol 
green  B  gives  a  fine  olive  shade  if  8  per  cent  of  the  colour  is  put 
into  the  bath  with  Glauber's  salt  and  tartaric  acid. 

3.  Adjective  Greens. — We  can  obtain  greens  in  so  many  ways  when 
a  mordant  is  called  into  requisition  that  it  is  probable  the  search  for 
purely  adjective  greens  has  not  been  vigorously  pursued.  Cierulin 
is  the  only  one  of  the  class  which  has  been  brought  much  into  use. 
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This  is  one  of  the  easiest  adjective  dyes  to  use.  vSimple  mordanting^ 
with  alum  gives  a  good  colour  and  fairly  fast.  For  bright  shades, 
use  a  20-per-cent  bath;  2  or  3  per  cent  of  the  dye  makes  fine 
shades  of  sea  green. 

Browns. — In  no  colour  has  the  triumph  of  the  coal-tar  dyes  been 
more  pronounced  than  in  brown.  In  every  class  some  brown  is  to 
be  found. 

1.  Neutral  Browns. — In  this  group  we  can  find  almost  any  shade 
of  brown.  Benzo  brown  gives  a  fine  warm  shade,  with  a  yellowish 
tendency;  Mikado  brown  M  has  practically  the  same  character.  Congo 
brown  G  is  rather  yellower;  titan  brown,  on  the  contrary,  tends  to  red. 
With  either  a  salt  or  a  soap  bath,  and  a  percentage  of  colour  according 
to  the  depth  of  shade  desired,  these  browns  are  very  fast  to  light  and 
wear,  and  otherwise  show  well. 

2.  Basic  Browns. — The  chief  representative  of  this  group  is  Bismarck 
brown,  which,  if  treated  like  the  other  basic  coal-tar  colours,  gives  red- 
dish shades  of  brown,  of  good  wearing  quality. 

3.  Acid  Browns. — Reddish  browns,  of  good  standing  quality,  are 
obtained  with  the  acid  browns,  of  which  there  is  a  considerable  number. 
Mixed  with  a  little  induline,  the  acids  give  good  dark  browns. 

4.  Adjective  Browns. — Anthracene  and  alizarine  browns  require  a 
mordant,  which  is  generally  either  chrome  or  alum.  Anthracene 
brown  gives  dark  shades  with  the  chrome  mordant.  To  obtain  red- 
dish shades  use  an  alum  mordant,  with  20  per  cent  of  the  dyestuff". 
With  the  same  mordant,  fawns  are  obtained  by  reducing  the  dye  to 
3  per  cent  strength.  Alizarine  brown,  or  gambine  R  and  V,  and 
dioxine  as  it  is  called,  gives  a  reddish  brown  with  the  chrome  mor- 
dant. 

Violets  from  Coal-tar  Colours. — The  production  of  violets  is  one  of 
the  greatest  gifts  of  the  coal-tar  colour  manufacture  to  dyers.  Curiously 
enough,  though  so  rare  in  natural  dyes,  the  number  of  coal-tar  violets 
is  very  great.  We  find  them  in  every  class — neutral,  basic,  acid,  and 
adjective.  Violets  are  strong  colouring  matters,  and  require  to  be 
carefully  used.  The  makes  of  colours,  however,  are  finely  graded, 
and  dyers  have  no  difficulty  with  them.  Every  shade  is  numbered 
and  named,  and  the  certainty  of  result  is  almost  proverbial. 

Wool  Dyeing. — The  substance  and  structure  of  wool  fibres  have 
been  exhaustively  analysed  and  explained  in  the  first  part  of  this 
work;  but  a  few  points  of  special  interest  to  the  dyer  may  here  be 
summarized.      Wool    is   hygroscopic,   capable  of  taking   up  water  to 
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50  per  cent  of  its  own  bulk;  it  softens  and  swells  under  moist  heat. 
Sulphuric  and  hydrochloric  acids  have  little  effect  upon  the  fibre; 
but  concentrated  mineral  acids  destroy  it.  Wool  acts  upon  metallic 
mordants,  decomposing  them,  and  retaining  their  oxides  in  its  body. 
For  certain  other  colouring  matters  also  it  is  said  to  have  a  strong 
affinity;  but  whether  this  is  due  to  mechanical  or  chemical  action 
has  not  been  fully  determined.  The  scales,  of  which  we  hear  so 
much  erroneous  talk,  overlay  the  soft  inner  fibres,  and  certain  colouring 
matters  may  be  retained  under  the  scales.  This  characteristic  of  porous- 
ness at  least  makes  the  wool  easy  to  impregnate  with  colour,  though 
the  permanence,  we  think,   must  arise  from  some  chemical  affinity. 

On  the  whole,  wool  is  easy  to  dye;  sometimes  the  readiness  with 
which  it  absorbs  colour  is  a  source  of  trouble  to  the  dyer.  One  part 
of  the  cloth  is  apt  to  take  up  too  much  colour  and  leave  too  little 
for  the  rest. 

Natural  Colours. — Having  carefully  examined  the  various  natural 
dyes  and  their  qualities,  we  can  proceed  to  deal  directly  with  the 
methods  of  applying  them  and  their  effects. 

Natural  Black. — Work  the  cloth  through  a  bath,  first,  of  camwood, 
then  of  copperas ;  wash  clean ;  next  work  through  a  bath  of  logwood 
and  copperas;  lift  out  and  expose  to  the  air;  immerse  again  in  a 
decoction  of  logwood,  copperas,  and  fustic;  last,  work  in  a  bath  of 
copperas. 

Some  substitute  a  bath  of  bichromate  of  potash,  alum,  and  fustic 
for  the  logwood  and  copperas. 

A  simpler  and  newer  method  is  to  boil  for  an  hour  and  a  half 
with  50  lb.  logwood  and  5  lb.  fustic,  for  every  100  lb.  of  wool;  lift, 
cool,  and  add  to  the  bath  5  lb.  ferrous  sulphate  and  2  lb.  copperas; 
put  in  the  cloths,  and  bring  slowly  to  the  boil  in  forty-five  minutes, 
then  boil  for  another  thirty  minutes. 

Browns. — Two  methods  of  obtaining  browns  are  still  commonly 
practised  by  oldfashioned  dyers,  i.  Make  up  a  bath  of  fustic, 
madder,  peachwood,  and  logwood,  and  work  the  wools  through ;  lift, 
then  put  into  a  dilute  solution  of  copperas. 

2.  Treat  with  a  bath  of  mixed  bichromate  of  potash,  alum,  and 
argol;  wash;  then  introduce  into  a  bath  of  fustic,  madder,  peachwood, 
and  logwood. 

Reds. — A  good  red  is  obtained  by  working  the  woollen  goods 
through  a  decoction  of  bichromate  of  potash  and  alum  first;  then 
dye  in  a  bath  of  peachwood,  helped  by  a  little  alum. 
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Scarlets  may  be  got  from  various  combinations  of  fustic,  sumach, 
cochineal,  and  cream  of  tartar. 

Crimson. — Cochineal,  cream  of  tartar,  and  chloride  of  tin  give 
crimson,  the  shades  being  determined  by  the  relative  amount  of 
colouring  matter. 

Pink. — Make  up  a  bath  of  alum,  cream  of  tartar,  cochineal,  and 
red  liquor,  and  work  the  goods  well  through. 

Orange. — Mix  together  sumach,  cochineal,  fustic,  with  tartar  and 
red  liquor. 

Yellow. — Mordant  in  a  bath  of  alum  and  cream  of  tartar;  dye  in 
a  mixture  of  bark,  sumach,  fustic,  and  red  liquor. 

Blues. — We  obtain  blues  in  various  indirect  ways.  The  best 
method  is  practically  the  same  as  that  for  silks.  Work  through  a 
solution  of  iron  nitrate;  wring  out;  wash  in  water;  make  up  a  bath 
of  prussiate  of  potash  (yellow),  and  carefully  work  the  cloths  in  it; 
afterwards  wring  out,  and  wash  in  water. 

Another  method  of  obtaining  blues  is  by  working  through  a  bath 
containing  argol,  alum,  and  indigo  extract. 

Greens. — For  light  greens,  make  up  a  bath  of  fustic,  argol,  and 
alum ;  after  working  through  this,   pass  through  a  bath  of  indigo. 

Olive  Green.— Win^X^^  in  a  beck,  fustic,  logwood,  madder,  and 
peachwood,  in  proportions  determined  by  the  shade  desired,  and 
work  the  wool  well  through.  Next  give  the  goods  a  dip  in  cop- 
peras. 

Coal-tar  Dyes  for  Wools. — Wholly  the  product  of  the  chemical- 
dye  manufacturer,  and  supplied  in  packets  accompanied  by  directions 
for  use,  coal-tar  colouring  matters  do  not  demand  very  exhaustive 
treatment  at  our  hands. 

Direct  Dyes. — All  the  colours  which  have  been  named  direct  cotton 
dyes,  with  one  or  two  unimportant  exceptions,  are  dyed  on  wool,  with 
the  difference  that,  while  the  cotton  dyer  can  use  them  cold,  the  wool 
dyer  requires  a  boiling  bath,  of  a  neutral  or  feebly  acid  character.  The 
assistants  mostly  favoured  for  this  method  of  dyeing  are  Glauber's 
saltj  common  salt,  carbonate  of  soda,  and  soap.  Large  choice  of 
colours  is  offered  by  the  numerous  manufacturers  of  these  dyes,  in- 
cluding benzo  colours,  Mikado,  titan,  diamine,  chrysamine,  and 
other  groups.  The  direct  cotton  dyes  are  expensive,  however,  and 
they  are  chiefly  confined  to  dyeing  union  cloths  of  cotton  and 
wool. 

Basic    Dyes. — This  class  of  dyes  are  direct  on  wool,   and    in  the 
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early  years  of  the  coal-tar-dye  discovery  were  much  esteemed,  the 
acid  colours  displacing  them  later  in  pre-eminence.  Of  reds  we 
have  m.agenta,  crimson,  rhodamine,  safranine;  yellows  have  thioflavine, 
phosphine,  auramine,  quinoline,  and  benzoflavine  as  the  principal 
colourings;  blues  are  the  alkalis,  and  Meldola,  Nile,  Basle,  new 
blues;  among  greens,  we  find  malachite,  methyl,  brilliant,  azine 
greens;  Bismarck  brown  represents  the  browns.  It  is  necessary  to 
remark,  at  this  point,  that  the  dyer  must  be  on  his  guard  against 
the  confusing  irregularity  in  naming  those  dyes.  For  instance, 
alkali  blue  is  a  basic  colour  of  the  Nicholson  make,  but  it  is  an  acid 
in  the  catalogue  of  Brook,  Simpson,   &  Spiller. 

The  usual  method  of  dyeing  these  colours  on  wool  is  as  follows. 
Make  up  a  bath  of  2  per  cent  sulphuric  acid,  5  per  cent  Glauber's 
salt,  and  i  to  3  per  cent  of  colour,  and  at  a  lukewarm  temperature 
enter  the  goods.     Bring  slowly  to  boil. 

Acid  Dyes. — A  very  large  class  of  colouring  matters,  containing 
representatives  of  numerous  shades,  this  group  of  dyes  is  perhaps 
the  most  popular  with  wool  dyers,  who  find  it  a  direct  dye,  as  a  rule. 
Among  blacks  we  have  naphthol,  naphthalene,  naphthylamine,  and 
Victoria  blacks,  all  very  fine  and  fast.  Roughly,  the  acid  dyes  may 
be  classified  as  simple  acids,  eosins,  and  azos;  in  each  class  there 
are  dyes  which  can  be  made  up  to  almost  every  shade  of  known 
colour. 

A  common  method  of  dyeing  wool  with  acid  colours  is  as  follows. 
Mix  together  in  a  bath,  at  a  fairly  high  temperature,  though  not 
boiling,  10  per  cent  Glauber's  salt,  4  per  cent  sulphuric  acid,  and  a 
percentage  of  dyestuff  ranging  from  ^  to  6  per  cent.  Enter  the 
goods,  and  raise  to  the  boil ;  boil  for  an  hour  to  an  hour  and  a  half. 
Then  take  out  and  treat  as  usual. 

Certain  exceptions  should  be  remarked,  most  notably  the  dye 
called  eosine,  which  requires  acetic  acid  instead  of  sulphuric  in  the 
bath,  if  the  colour  is  to  be  bright.  Chrome  brown,  alizarine  yellow, 
and  a  few  others  are  afterwards  fixed  with  bichromate,  chromium 
fluoride,   or  alum. 

Adjective  Colours. — -The  alizarines  and  anthracenes  require  a 
mordant.  The  common  mordants  are  the  following:  Bichromate  of 
potash,  I  per  cent  for  light,  and  3  per  cent  for  dark  shades,  with  a 
slight  addition  of  some  reducing  acid.  The  chromium  forms  a  deposit 
of  sesquioxide  on  the  fibres,  which  changes  the  colours  into  a  lake  in 
the  dye  bath.     Chromium  fluoride  is  employed,  at  2  to  4  per  cent,  with 
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I  to  2  per  cent  oxalic  acid.  If  alumina,  for  any  reason,  is  preferred,  the 
mordanting  bath  should  be  made  up  of  5  to  8  per  cent  of  sulphate 
of  alumina,  6  to  10  per  cent  alum,  and  3  to  8  per  cent  cream  of  tartar; 
then  the  wool  is  worked  cold  in  the  bath  for  fifteen  minutes;  after- 
wards, boil  up,  and  boil  for  an  hour.  The  other  mordant  frequently 
employed  by  wool  dyers  is  ferrous  sulphate.  For  this  bath  use  from 
3  per  cent  to  5  per  cent  ferrous  sulphate,  2  to  3  per  cent  cream  of 
tartar,  and   i  to  i|  per  cent  oxalic  acid. 

Instead  of  mordanting  before  dyeing,  some  colours  are  previously 
dyed  and  the  mordant  applied  after.  For  these  colours  the  process 
is  of  this  nature.  Make  up  a  bath  with  10  per  cent  Glauber's  salt 
and  2  to  3  per  cent  of  the  dye;  boil  the  wool  in  the  liquor  for  half 
an  hour,  then  lift  out,  and  add  4  per  cent  of  sulphuric  acid;  put 
the  goods  in  again,  and  boil  for  half  an  hour.  The  mordant 
is  added  to  the  bath,  and  the  whole  boiled  for  another  forty-five 
minutes. 

Pattern  by  Dyeing. — Thanks  to  the  discoveries  of  Mercer  and 
Perkin,  we  are  able  to  make  pattern  in  the  dye  bath  with  such  ease 
as  to  render  the  practice  both  popular  and  profitable.  Dyers  have 
always  known  that  fibres  of  wool  and  silk  could  be  dyed  so  as  to 
show  patterns,  the  fibres  giving  different  colours  with  the  same  dyes. 
Given  time  and  a  certain  market  which  would  repay  him,  the  dyer 
can  manipulate  the  dye  bath  in  a  wonderful  way.  But  the  change 
effected  by  mercerizing  upon  yarns  is  certain,  and  has  the  known 
effect  of  giving  brighter  lustre  and  stronger  colours  to  the  dyes. 
By  simply  weaving  a  cloth  with  mercerized  weft  and  unmercerized 
warp,  or  the  contrary,  the  weaver  can  make  beautiful  patterns  in 
shades  from  the  one  dye  bath.  Moreover,  the  coal-tar  dyes  now 
impart  a  certainty  to  dyeing  operations  which  greatly  facilitates 
artistic  effort.  Mr.  Hurst,  in  Silk  Dyeings  gave  some  good  examples 
of  the  effects  obtained  by  dyeing  mixed  fabrics  of  silk  and  wool. 
He  said: — 

"Mixed  silk  and  wool  fabrics  may  be  dyed  in  two  colours,  thus 
producing  some  very  pleasing  effects.  This  double  dyeing  may  be 
done  either  in  one,  or  in  two,  or  more,  baths;  the  latter  gives  the 
more  satisfactory  results.  The  following  are  some  of  the  effects 
which  may  be  obtained: — 

"  ist  Process. — Dyeing  in  one  bath  at  the  boil,  with  the  addition 
of  a  little  sulphuric  acid,  washing,  soaping  slightly  in  the  cold,  and 
brightening  with  acetic  acid. 
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The  silk  is  dyed: 

The  wool  is  dyed: 

Rose. 

Red. 

Silver  grey. 

Blue. 

Yellowish  brown. 

Deep  bluish  red. 

Greyish  red. 

Blue. 

Brown. 

Olive. 

Rose. 

Red. 

Yellow. 

Brown. 

Blue. 


Brown. 


The  bath  contains: 
Phloxine. 
Indig-o  extract. 
Chrysoidine,  azoflavine,  and  acid 

magenta. 
Magenta  and  indigo  extract. 
Acid     yellow,     indigo     extract, 

orange  G. 
Acid  magenta. 
Acid      yellow,      acid     magenta, 

auramine,   indigo  extract. 
Malachite  green,  methyl  violet, 
magenta,  acid  yellow,  indigo, 
carmine. 


"  2nd    Process. — Dyeing   in   two    baths.     The  first   bath  dyes   the 

wool    chiefly  in  an    acid    bath  at   the    boil;    the  second    bath  is  used 

cold,    with    the   addition   of  a   small    quantity  of  acid,    and   dyes   the 

silk.      In  the  first  bath,  acid  colours  are  used,  and  these  are  taken  up 

by  both  fibres,   but  mostly   by  the  wool ;    in  the  second    bath,   basic 

colours   are  used,   and    dye   the   silk  chiefly,   although    the  wool   will 

take  up  some  of  the  colour. 

The  dye  baths  are  made  with  : 

Wool  is  dyed:  (ist  bath). 

Red.  Acid  magenta. 

Green  yellow.  Naphthol  yellow  S 

Bronze.  Acid  yellow. 

Yellow.  Acid  yellow. 

Green.  Light  green  S. 

Violet  red.  Acid  magenta. 

Green.  Light  green  S. 

Olive.  Acid  yellow. 


Silk  is  dyed: 
Blue. 

Green  blue. 
Violet. 
Green. 

Greenish  yellow. 
Violet. 
Lilac. 
Green 


(2nd  bath). 
Aniline  blue. 
Aniline  blue. 
Methyl  violet. 
New  Victoria  green. 
Auramine. 
Nigrosine. 
Safranine. 

Safranine    and    sol- 
uble blue. 


"3rd  Process. — The  wool  is  dyed  in  an  acid  bath,  the  fabric  is 
soaped  at  the  boil,  washed,  and  the  silk  dyed  in  a  cold  bath  as  before. 
The  following  are  some  of  the  results  which  may  be  obtained: — 

The  dye  baths  are  made  with: 

Silk  is  dyed:  Wool  is  dyed:  (ist  bath). 

Red.  Yellow.  Naphthol  yellow  S. 

Yellow.  Red.  Acid  yellow. 

Blue.  Green  blue.  Acid  green. 

Red.  Violet.  Acid  violet  6  B. 

Blue.  Red.  Scarlet  2  R. 

Blue.  Red.  Acid  majrenta. 


(2nd  bath). 
Safranine. 
Auramine. 
Aniline  blue. 
Safranine. 
Aniline  blue. 
Methylene  blue." 
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Cotton  and  Wool. — Similar  methods  are  adopted  to  obtain  pattern 
by  dyeing-  cotton  and  wool  woven  in  one  fabric.  As  may  readily  be 
inferred,  the  dyer  frequently  finds  "unions",  as  they  are  called, 
giving  different  hues  in  spite  of  his  efforts  to  obtain  a  pure  self 
colour.  From  this  point  of  view  dyes  may  be  divided  into  these 
classes:  1,  those  dyes  which  dye  cotton  and  wool  alike;  2,  those 
which  give  different  shades  of  the  same  colour  on  wool  and  cotton ; 
3,  dyes  which  give  different  colours  on  wools  and  cottons  in  the  same 
bath;  4,  those  which  dye  wool,  and  leave  cotton  pure;  5,  dyes  which 
colour  cotton  and  leave  wool  untouched.  Of  those  which  give  two- 
shot  effects  in  a  double  bath  we  give  these  instances: — 

The  dye  bath  is  made  with: 
Wool  is  dyed:     Cotton  is  dyed:  (ist  bath).  (2nd  bath). 

Crimson.  Green.  Naphthol  red  C.  Thioflavine  S  and  dia- 

mine sky  blue  FF. 
Violet.  Yellow.  Acid  violet  6  B.  Mikado     golden     yel- 

low 8  G. 
Blue.  Brown.  Diamine  orange  G.     Naphthol  blue  G,  for- 

myl  violet  S  4  B. 

The  usual  assistant  is  Glauber's  salt,  with  a  little  sulphuric  acid 
for  the  wool  bath. 


CHAPTER   VII 
The  Finishing  of  Cotton,  Linen,  and  Silk 

Finishing  of  Light  Fabrics. — Cotton,  linen,  and  silk  are  finished, 
for  the  most  part,  by  the  same  methods,  and  with  the  same  materials 
and  machines.  Wool  fabrics,  on  the  contrary,  are  finished  upon 
quite  a  different  system.  We  therefore  propose  to  consider  what  we 
have  called  the  light  fabrics  in  this  chapter,  leaving  over  for  separate 
treatment  the  woollens  and  worsteds  and  other  wool  fabrics. 

Cotton  Finishing. — This  has  become  a  very  large  subject  during- 
recent  years;  to  detail  all  the  processes  fully  would  require  a  large 
volume.  Only  the  broad  general  principles,  however,  lie  within 
our  province,  and  it  is  proposed  to  give  them  clearly,  with  proper 
examples. 

Finishing  Agents. — The  agents  employed  in  cotton  finishing  are 
classified  as  follows: — 
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1.  Thickeners. — According  to  some  authorities  this  class  is  included 
with  the  binding  agents.  It  comprises  corn,  wheat,  rice,  potatoes, 
tapioca,  chestnut,  sago,  arrowroot,  and  other  suitable  vegetable  pro- 
ducts, both  in  the  form  of  a  paste  and  as  starches  reduced  from  them. 

2.  Binding  Agents. — The  chief  examples  of  binding  agents  are: 
gum,  gum  tragacanth,  dextrin,  glucose,  resin,  glue,  sea-moss  decoc- 
tion, Iceland  moss.  In  this  class  are  included  various  patent  sub- 
stances, such  as  Blandola. 

3.  Softening  Agents. — For  rendering  cloths  smooth,  supple,  and 
hygroscopic,  the  following  are  employed:  Paraffin,  stearin,  glycerine 
oils,  tallow,  lard,  sweet  oil,  cocoa  oil,  palm  oil,  beeswax,  Japan  wax, 
soda  ash,  ammonia,   bone  fat,  horse  fat,   borax. 

4.  Filling  Substances. — Whether  we  like  it  or  not,  weighting  of 
cloths  has  become  an  important  part  of  the  finisher's  work.  In  some 
cases  the  weighting  materials  add  value  to  the  fabrics,  and  in  other 
instances  they  are  deleterious;  but  the  practice  is  universal  and  under- 
stood between  manufacturers  and  buyers.  The  main  varieties  are: 
Chloride  of  barium,  chloride  of  zinc,  chloride  of  magnesia,  China  clay 
or  kaolin,  sulphate  of  baryta,  gypsum,  chalk,  sulphate  of  lead,  sul- 
phate of  lime,  plaster  of  Paris,  Glauber's  salt,  oxide  of  lead,  sulphate 
of  alumina,   silicate  of  alumina,  talc,  and  silicate  of  soda. 

5.  Antiseptics  and  Preservatives.  —  Dressings,  fillings,  and  other 
additions  to  the  fabrics  may  ferment  of  themselves,  or  decompose 
under  certain  conditions.  To  counteract  the  action  of  fermentation 
or  decomposition,  we  use  these  preservatives:  Boracic  acid,  chromic 
acid,  arsenic,  arsenate  of  soda,  sulphate  of  iron,  sulphate  of  copper, 
sulphate  of  zinc,  sulphate  of  alumina,  nitrate  of  soda,  tannin,  thymol, 
acetic  acid,  creosote,  strychnine,  salicylic  acid,  carbolic  acid,  combina- 
tions of  cyanogen,  oxalic  acid,  camphor,  and  chlorine  combinations 
of  potassium,  sodium,  barium,  magnesium,  aluminium,  mercury,  lime, 
and  zinc.     Formaldehyde  has  lately  been  suggested  as  a  preservative. 

6.  Size  Colourings. — For  whitening,  or  shading  dressings,  or  other 
finishing  substances,  we  employ  simple  colouring  matters,  such  as  the 
aniline  blues,  cobalt  blues,  ultramarine,  indigo,  carmine,  sulphate  of 
indigo,  acetate  of  indigo. 

7.  Waterproojings. — Cloths  offer  a  small  degree  of  resistance  to 
water;  to  increase  the  amount  of  resistance,  for  special  purposes,  the 
substances  employed  are:  Greasy  matters  of  various  kinds,  resin, 
tannin,  tannic  acid,  paraffin,  siccative  or  drying  oils,  salts  of  alumina, 
alum,  carbonate  of  magnesia. 
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8.  Fireproojing. — Cotton  goods  are  no- 
toriously inflammable;  to  guard  against 
fire,  the  following  substances  are  frequently 
applied  to  the  fabrics  by  the  finisher: 
Borax,  boracic  acid,  phosphate  of  soda, 
phosphate  of  lime,  phosphate  of  ammonia, 
carbonate  of  magnesia,  tungstate  of  chrome, 
alum,  sulphate  of  soda,  many  silicates, 
g-ypsum,  sulphate  of  zinc,  salts  of  mag- 
nesia. 

Preparing-  the  Mixings. — The  basis  of 
most  finishing  mixtures  is  starch  size. 
Boiling  pans,  with  mechanical  stirrers,  are 
now  commonly  used.  Put  a  quantity  of 
water  in  the  pan,  and  stir  the  dry  starch 
into  it,  carefully  avoiding  the  formation  of 
lumps.  Heat  up,  and  boil  till  the  starch 
is  a  milky  liquid,  clear  and  consistent. 
Next  stir  in  the  softeners  which  the  finish 
requires,  then  the  waxy  matters,  next  the 
binding  agents,  if  needed,  and  last  the 
weighting  materials.  To  bring  all  these 
ingredients  into  complete  amalgamation  is 
a  difficult  task,  but  the  mixing  must  be 
homogeneous  at  all  costs. 

The  quantities  of  each  ingredient  and 
the  nature  of  the  substances  differ  accord- 
ing to  the  particular  finish  which  is  being 
made  up.  Finishers  have  a  method  of 
measure  which  does  not  lend  itself  very 
well  to  the  making-up  of  recipes.  They 
use  two  sets  of  cans,  the  one  for  measuring 
water,  China  clay,  &c.,  holding  about  6 
gal.,  and  the  other  for  starches,  and  such 
materials,  holding  about  6  qt.  For  in- 
gredients  of   which    small    quantities    are 

required,  such  as  blues  and  colouring  matters,  finishers  have  special 
small  vessels,  of  no  standard  size,  but  which  hold  quantities  which 
the  user  himself  knows.  That  haphazard  method  affords  scope  for  the 
exercise  of  the  skill  born  of  experience,  and  the  modifications  required 
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at  the  moment;  but  it  seems  rather  a  pity  that  ability  should  be  spent 
upon  a  mechanical  act  which  a  pair  of  scales,  or  a  pint  pot,  could 
accomplish  far  better. 

Machinery. — The  mechanical  aids  in  finishing  have  grown  into 
importance — such  importance  that  many  finishes  owe  their  origins 
wholly  to  the  machines.  The  structure  of  machinery  is  the  business 
of  mechanics;  but  no  finisher  can  perform  his  work  without  a  clear 
understanding  of  the  working  of  the  machines. 

Cloth  Openers  or  Scutchers.  —  Goods  come  to  the  finishing  in 
rope  form,  as  a  rule,  and  must  therefore  be  opened  to  full  width.  For 
this  purpose  the  "scutcher"  (figs.  563,  564)  has  been  devised. 


Fig.  564.  —  Plan  of  Scutcher 


Expanders.  —  During  working,  cloths  are  apt  to  fold  and  crease, 
with  the  result  that,  if  allowed  to  pass  through  the  mangle  or  the 
calender  in  that  condition,  the  crease  is  confirmed,  and  the  cloth 
weakened,  or  perhaps  actually  cut.  To  obviate  this  we  employ  now 
and  then  small  machines,  called  expanders.  The  best  of  these  have 
three  to  five  corrugated  rollers,  bent  to  a  fine  curve,  so  that  the  drag 
upon  the  cloth  passing  through  them  is  smoothly  lateral,  from  the 
centre  to  the  sides.  Being  light  and  portable,  those  machines  may 
be  placed  at  the  front  of  any  mangle  or  calender,  or  drier,  where 
they  may  be  required. 

Drying  Machines. — A  drying  machine  is  a  series  of  copper  cylinders 
steam-heated.  The  machines  are  made  horizontal,  vertical,  single-tier, 
double-tier,  or  triple-tier.  Simple  as  they  are  in  structure,  the  dryers 
must  be  carefully  made  and  operated.  All  the  cylinders  should  run 
equally,  and  the  additional  appliances,  which  are  often  attached,  such 
as  expanders,  drawing  rollers,  and  batching  rollers,  carefully  regulated 
to  the  speed  of  the  cylinders. 


HORIZONTAL   DRYING    MACHINE 
(Mather  &  Piatt,  Ltd.) 


STRETCHING   MACHINE 
(S.  Walker  &  Sons,   Ltd.,  Manchester) 
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Damping  Machines. — Finishers  require  the  cloths  to  be  evenly  and 
finely  damped  at  various  stages  of  the  processes.  Damping  by  hand 
has  practically  gone  out  before  the  advantages  accruing  from  the 
good  damping  machines  now  made.  These  are  of  two  kinds,  the 
brush  dampers  and  the  spraying  machines.  Under  a  frame  consisting 
of  guides,  guide  and  pressing  rollers,  with  brackets  at  each  end  for 
the  cloth  beams,  sits  the  wooden  water  trough,  the  damping  brush 
running  in  bearings  on  the  sides  of  the  box.  The  brushes  may  be 
fed  either  by  a  spray  pipe  or  simply   from   the  full  trough.     In  the 


Fig.  565. — Brush  Damping  Machine  (Sir  James  Farmer  &  Sons,  Ltd.) 


best  forms  of  this  machine  the  spray  pipe  is  fitted  along  the  bottom 
of  the  box,  and  may  be  utilized  for  steaming  or  softening  purposes 
as  well. 

Stretching'  Machines. — With  working,  cloths  are  apt  to  shrink  and 
kink;  to  obviate  this,  and  draw  the  goods  out  fully,  stretching  machines 
are  needed.  A  simple  form  of  this  machine  (see  Plate)  consists  of 
a  cast-iron  frame,  with  a  shaft  across  the  centre,  upon  which  are  fixed 
the  stretching  pulleys,  3  ft.  in  diameter  by  4  in.  wide;  between  those 
two  pulleys  four  of  the  same  diameter,  but  narrower,  are  fitted.  At 
the  back  of  the  machine  a  shaft  is  fitted  with  several  small  rings, 
which  are  moved  to  the  stretch  required.  Under  the  stretching  pulleys 
chains  are  fixed  for  the  guidance  of  the  stretching  belts. 

Stenter  Frames. — A  slight  advance  on  the  stretching  machines,  the 
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stenter  frame  is  a  pair  of  rails,  supported  on  iron  pillars,  with  screws 
arranged  to  alter  the  width  taken  in  by  the  frame.     On  the  frame  is 

an  ingenious  arrangement  for  holding  the 
selvages  of  the  cloths  by  a  brass  clip  or  pin, 
as  the  cloth  enters,  firmly  keeping  grip  as  the 
cloth  passes  along  till  the  width  desired  has 
been  attained.  Narrower  at  the  end  where 
the  cloth  enters,  the  machine  adjusts  itself  to 
any  width.  Because  so  large  and  so  much 
employed,  these  machines  have  strongly 
attracted  the  attentions  of  machinists,  and  in 
consequence  we  have  a  very  extensive  choice 
of  stenters.  Some  machines,  like  that  of 
Mather  &  Piatt,  named  the  "Weft-straighten- 
ing Stenter "  (see  Plate),  merely  aim  at  a 
small  improvement.  This  improvement  con- 
sists in  an  attachment,  which  enables  the 
minder  to  quicken  or  retard  the  motion  of 
the  selvage  at  one  side  or  another,  and  so 
straighten  out  the  weft. 
''-,  Another  weft  straightener   is    that  of  Sir 

■,      James  Farmer  &  Sons,  which,  however,  also 


closed  and  locked 
Fig.  567. — Sulf-fecding  Stenter  Clip  (Sir  James  Farmer  &  Sons,  Ltd.) 


H 
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aims  at  damping  and  drying,  as  may  be  observed  in  our  diagram 
(fig.  566).  Upon  this  frame  self-feeding  clips  are  fixed,  which  catch 
(fig.  567,  a),  close  (567,  b)^  and  lock  (567,  c)  on  the  cloth. 

More  ambitious,  and  perhaps  more  useful  for  small  dressing  and 
finishing  departments,  is  the  "Hot-air  Drying  Stenter"  (fig.  568), 
which  combines  the  functions  of  starch  mangle,  drying  machine,  clip 
stretcher,    weft    straightener,    and    selvage   drier,    all    in    one.       From 
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the  section  diagram  (fig.  569),  it  will  be  seen  that,  in  addition  to  the 
air-heater  at  the  end,  with  hot-air  pipes  laid  lengthwise,  there  are  five 
sets  of  transverse  rectangular  heating  tubes.  The  various  motions 
of  the  machines  are  thoroughly  under  control,  and  the  whole  con- 
trivance does  good  work. 

Mangles. — These  are  usually  made  with  three  or  five  bowls  of 
cotton,  wood,  brass,  iron,  and  chilled  iron,  and  constructed  so  that  the 
brass  or  iron  bowls  can  be  heated  internally  by  steam.  The  bowls 
are  54  in.  in  width,  and  capable  of  bearing  heavy  pressure,  imposed 
by  screws  at  both  sides  of  the  frame.  A  mangle  is  fitted  with  ex- 
panders,  guide  rollers,  and  batching  arrangements. 

Water  Mangle. — Sometimes  called  the  stiffening  mangle,  this  useful 
machine  consists  of  two  or  three  bowls,  one  wood  and  one  brass,  or  two 
wood,  with  a  brass  bowl  between  them  (see  Plate).  The  bowls  are 
made  54  in,  wide,  the  bottom  wooden  bowls  20  in.  to  26  in.  in  diameter, 
the  brass  bowls  9  in.  to  12  in.  in  diameter,  and  the  top  wooden  bowl 
20  in.  to  24  in.  in  diameter.  Framed  of  strong  cast  iron,  with  brass 
steps  and  side  plate,  the  machine  is  fitted  w^th  strong  side  screws 
for  regulating  pressure,  opening  and  guide  rollers,  plaiting  and 
batching  rollers,  and  wooden  box  for  holding  the  starch  or  other 
liquors. 

Universal  Mangle.  — Another  machine  designed  on  the  principle 
of  general  utility  is  the  "Universal  Starch  Mangle"  (see  Plate). 
This  machine  can  be  used  for  slop  starching  (fig.  570,  b),  for  heavy 
back  starching  (fig.  570,  c),  light  back  filling  (fig.  570,  d),  and  back 
filling  (fig.  570,  e),  the  gearing  being  changeable  as  shown  in  the 
diagrams. 

Back-filling  Mangle.  —  For  certain  figured  and  faced  goods  the 
filling  must  be  laid  upon  the  back.  Made  in  various  shapes,  the 
principle  of  the  back-filling  mangle  is  an  arrangement  of  rollers  for 
laying  starch  or  other  liquor  on  one  side  while  completely  protecting 
the  other  side  (see  Plate).  A  very  good  model  has  the  following 
arrangements.  Upon  an  iron  frame  the  filling  box  rests;  over  the 
box  are  fixed  one  brass  roller,  9  in.  in  diameter,  and  two  smaller  brass 
rollers,  4  in.  in  diameter,  the  latter  evenly  supplying  the  former  with 
starch.  The  smaller  rollers  are  driven  by  small  bevel  wheels,  and 
geared  to  revolve  in  the  same  direction  as  the  cloth  is  being  drawn 
through,  but  a  little  faster,  so  as  to  ensure  every  part  of  the  side  of  the 
fabric  being  covered.  A  pair  of  strong  shears  at  the  back  of  the  box 
holds  the  steel  blade  known  as  the  doctor,  which  is  adjusted  so  as  to 
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UNIVERSAL   STARCH    MANGLE   GEARING 
(J.    H.    Riley  &  Co.,    Ltd.,   Bury^ 
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scrape  away  the  surplus  starcli,  and  leave  the  pores  of  the  chnli  lillcd  or 
covered  (fig.  571). 

Mechanical  Beetles. — It  is  well  kncnvn  that  lustre  can  be  imparted 
to  cotton  and  linen  cloths  by  even  hammering  with  a  wooden  club. 
Machinists  have  arranged  the  beetling  clubs  in  a  variety  of  ways. 
One  of  the  best  and  simplest  of  these  machines  has  forty-four  fallers 
or  hammers,  with  pegs  in  the  sides,  which,  acted  upon  by  lifters,  cause 
the  wooden  battens  to  rise  and  fall  in  regular  succession.  Under  the 
fallers,  geared  to  revolve  and  oscillate,  sit  two  rollers,  usually  of  iron, 
20  in.  in  diameter.      Having  been  damped,  the  cloth  is  wound  on  these 
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Fig.  571. — Back-filling  Apparatus 

A,  Starch  box.  B,  Starching  roller,  c.  Adjustable  roller,  regulating  the  amount  of  starch  supplied  to  the 
cloth.  D,  Agitator  to  keep  the  filling  properly  mixed.  E,  Doctor.  F  F,  Adjustable  rollers  for  regulating  the 
contact  with  b  and  c.     G,  Rod  for  lifting  the  cloth  free  of  the  starching  roller. 

rollers  to  a  given  thickness,  and  then  placed  under  the  action  of  the 
fallers,  which  beat  upon  it,  the  roller  rotating  the  whole  time,  so 
that  the  blows  shall  be  evenly  distributed  over  the  cloth. 

High-speed  Beetling  Machine. — This  machine  is  now  very  widely 
employed  for  the  production  of  a  beetle  finish  on  almost  all  classes  of 
linen  and  cotton  goods  (see  Plate).  It  is  especially  valuable  in  finishing 
the  finest  white  sateens,  linenettes,  and  drills,  both  bleached  and  dyed, 
and  finishing  white  shirtings.  The  cloth  is  wound  on  the  cast-iron 
rollers,  as  in  the  ordinary  machine,  and  subjected  to  a  very  rapid 
succession  of  elastic  blows,  regulated  to  the  utmost  nicety,  from  a 
number  of  metallic  hammers  mounted  on  springs,  and  actuated  by 
a  crank  shaft  running  300  revolutions  a  minute.  Each  hammer  head 
is  suspended  on  belts  tightly  stretched  round  C  springs,  and  is  free 
to  oscillate  in  a  vertical  direction,  so  that  the  resulting  blow  is  a 
perfectly  elastic  one.     The   crank-shaft   fixing  carrying  the  hammers 
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can  be  raised  or  lowered  bodily,  as  required,  to  give  a  lighter  or  a 
heavier  blow  to  the  cloth.  During  beetling,  the  beam  carrying  the 
cloth  is  slowly  rotated  and  moved  endwise  in  its  bearings  by  suit- 
able mechanism.  It  will  be  seen  that  the  machine  is  provided  with 
three  beams;  this  arrangement  allows  of  one  being  filled,  another 
beetled,  and  the  third  stripped  at  the  same  time.  As  soon  as  one 
round  is  completed,  the  discs  carrying  these  beams  are  rotated  one- 
third  of  a  revolution,  and  the  same  operation  gone  through  again, 
the  working  being  thus  made  continuous. 

Calenders. — Finish  is  imparted  to  cloths  by  means  of  heated  rollers 
running  on  each  other  with  the  cloth  between  them,  or  alternate  cold 
and  hot  rollers,  or  rollers  acting  upon  each  other  in  a  frictional  manner. 
The  machines  upon  which  these  operations  are  performed  are  known 
everywhere  as  calenders.  The  machines  are  made  in  all  sizes,  and  for 
many  different  purposes.  There  are  three-bowl  soft-finish  calenders, 
three-bowl  friction  calenders,  heavy-friction,  four-bowl,  five-bowl,  and 
many  other  varieties. 

'*  In  constructing  these  machines",  says  the  writer  of  Cotton  Finish- 
ing, "  it  is  important  to  ensure  that  the  centres  of  the  various  bowls  are 
in  vertical  lines,  so  that  the  nips  given  to  the  cloth  as  it  passes  between 
them  are  directly  downwards.  It  has  been  found  that  any  deviation 
from  this  direction  generally  leads  to  damage  to  the  cloth.  In  the 
case  of  friction  calenders  for  bright  finishes,  another  source  of  danger 
to  cloths  arises  from  friction  being  liable  to  be  more  than  the  cloths 
will  stand;  for  in  these  the  cloth  is  rubbed  by  the  speed  of  the  bowl 
being  greater  than  the  rate  it  passes  through.  With  such  calenders, 
several  sets  of  gearing  wheels  should  always  be  provided,  so  that 
the  speed  of  the  friction  bowl  can  be  varied  to  suit  the  strength  of 
the  cloth  and  the  amount  and  character  of  the  filling. 

"The  bowls  of  friction  calenders  are  very  liable  to  be  damaged 
by  abrasion  if  they  are  run  without  any  cloth  passing  through  them, 
especially  if  the  speeds  be  very  high.  This  arises  from  the  fact  that 
in  such  machines  the  bowl  next  the  friction  bowl  is  usually  driven 
by  frictional  contact  with  two  other  bowls  which  revolve  at  unequal 
speeds  (fig.  572).  This  bowl,  therefore,  is  acted  on  by  unequal  forces, 
one  tending  to  drive  it  quicker  than  the  other,  with  the  result  that 
considerable  friction  ensues  at  the  points  of  contact,  and  this  friction 
is  liable  to  cause  abrasion  of  the  surface  of  the  middle  bowl.  This 
is  not  desirable,  and  to  avoid  it,  it  is  better  not  to  allow  the  calender 
to  be  driven  except  at  low  speed  when  the  cloth  is  between  the  nips. 
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'*  There  are  three  ways  of  heating  the  metal  bowls  for  glazing- 
finishes: — 

"  I.  By  bars.  The  metal  bowl  is  made  hollow,  and  iron  bars 
from  8  in.  to  12  in.  long,  and  about  i  in.  smaller  in  diameter  than 
the  hollow  of  the  bowl,  are  heated  red-hot  and  inserted.  The  bowl 
becomes  very  hot.  This  system  is  a  very  old  one.  It  has  practi- 
cally been  replaced  by  one  or  other  of  the  two  following  methods. 
The  temperature  of  the  bowl  can  be  raised  very  high,  from  500' 
to  600°  F.,  and  thus  very  bright  glazes  can  be  got;  but,  on  the 
other  hand,   the  system   is  very  difficult  to  work,  and  the  high  tem- 


Fig.  572. — Method  of  Chasing  on  Three-bowl  Friction  Calender 


perature  has  an  injurious  influence  on  the  paper  bowls  of  the  cal- 
ender. 

"2.  By  gas.  In  this  method  the  bowl  is  also  made  hollow.  A 
perforated  |-in.  iron  gas  pipe  traverses  its  whole  length,  and  a  mix- 
ture of  gas  and  air  is  forced  in.  This  burns  at  the  perforations  in 
the  form  of  a  non-luminous,  smokeless  flame.  By  careful  regula- 
tion of  the  amount  of  gas  burnt,  the  temperature  of  the  bowl  can 
be  regulated  with  great  nicety,  and  every  variety  of  glazing  finish 
can  thus  be  obtained.  The  proportion  of  air  and  gas  requires  care- 
ful regulation,  so  that  a  perfectly  smokeless  flame  is  obtained.  Too 
little  air  and  too  much  gas  leads  to  the  production  of  luminous  smoky 
flames,  giving  comparatively  little  heat;  too  great  a  force  of  air  pre- 
vents the  gas  from  burning  properly. 

''3.  By  steam.     The  bowl  is  made  hollow  as  before,  and  is  fitted 
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with  steam-tight  flanges.  A  supply  pipe  conveys  steam  from  a  boiler, 
and  an  exit  pipe  carries  away  the  exhaust  steam.  This  system,  while 
in  some  respects  convenient,  can  be  used  only  when  low  temperatures 
are  sufficient.  The  paper  bowls  last  longer  where  steam  is  used,  the 
temperature  never  rising  high  enough  to  damage  them,  as  it  is  liable 
to  do  with  bar  or  gas  heating,  and  the  low  temperatures  may  be 
counterbalanced  by  higher  speed  and  greater  pressure.  One  dis- 
advantage is  the  quantity  of  escaping  steam.  It  is  necessary  to 
make  two  revolving  joints  in  the  steam  pipes,  and  it  is  very  difficult 
to  make  these  steam-tight,  so  that  there  is  always  a  loss  of  steam. 
A  serious  feature  in  this  is  that  it  condenses  on  the  bowls  of  the 
calender  and  on  the  framing,  and  drips  down  and  spots  the  cloth. 

"Calenders  should  be  so  constructed  that,  when  out  of  use,  the 
bowls  can  be  separated  from  one  another.  If  left  alone  in  contact, 
the  softer  paper  and  cotton  bowls  are  liable  to  become  flattened  some- 
what at  the  points  of  contact,  and  this  flattening  is  rather  detrimental 
to  the  finish.  Too  much  care  cannot  be  taken  to  keep  the  bowls  of 
a  calender  in  a  good  condition,  because  upon  the  polish  of  the  sur- 
face and  its  smoothness  depends  the  quality  of  the  finish  produced 
by  it.  Steel  and  iron  bowls  require  frequent  wiping  down  with  dry 
cloths  to  keep  them  free  from  damp  or  water  which  would  cause 
them  to  rust  and  pit,  in  which  condition  they  are  useless.  The 
paper,  cotton,  or  wood  bowls  are  not  so  sensitive  to  damp,  but  still 
it  is  advisable  to  keep  them  dry,  as  long  exposure  to  damp  seriously 
injures  them  by  softening  their  surfaces,  thus  making  them  uneven. 
Oil  must  not  be  allowed  to  get  on  the  bowls;  although  it  will  not 
damage  them,  it  may  lead  to  stains  on  the  cloth,  and  it  is  almost 
impossible  to  eradicate  them. 

"The  framework  of  the  calender  should  be  kept  free  from  dust, 
superfluous  oil,  and  water.  ...  A  calender  at  once  flattens  and  im- 
parts a  lustre  to  all  fabrics  passed  through  it.  The  amount  of  flatten- 
ing and  lustre  depends  first  upon  the  material  of  which  the  bowls 
are  made;  secondly,  the  pressure  to  which  the  fabrics  are  subjected; 
thirdly,  the  amount  of  friction  between  the  bowls;  fourthly,  the  tem- 
perature of  the  bowls;    fifthly,  the  filling  or  mixing  used. 

"The  variety  of  ways  in  which  a  calender  may  be  used,  and  the 
variety  of  finishes  which  can  be  produced,  is  very  great,  and  partly 
dependent  upon  the  conditions  specified  above,  and  also  on  the  manner 
in  which  the  cloths  are  passed  through. 

"  When   a   piece   is  passed    through   once,    it  is  said   to  have  one 


THE    FINISHING    OF    COTTON,    LINEN,    AND    SIEK     89 

'nip';  when  twice,  'two  nips';  three  times,  'three  nips';  and  so 
on.  Upon  the  number  of  nips  and  the  arrangement  of  the  bowls 
depends  the  lustre  of  the  finish.  Thus,  if  in  a  five-bowl  calender 
bowls  2  and  4  are  of  metal  and  the  other  bowls  cotton  or  paper, 
four  nips  being  given,  the  piece  will  be  highly  glazed  on  one  side; 
if  I  and  4  are  metal,  2  and  5  paper,  and  3  cotton,  the  fabric  will 
be  glazed  on  both  sides.  All  calenders  are  made  so  that  the  bowls 
can  be  changed  from  one  kind  to  another  as  may  be  required.  Thus 
the  following  combinations  may  be  made  in  a  five-bowl  calender,  ac- 
cording to  the  character  of  the  desired  finish : — 


A 

B 

C 

D 

E 

F 

5 

Paper. 

Cotton. 

Paper. 

Paper. 

Iron. 

Iron. 

4 

Cotton. 

Cotton. 

Cotton. 

Iron. 

Cotton. 

Paper. 

0 

Paper. 

Paper. 

Iron. 

Cotton. 

Iron. 

Cotton. 

2 

Cotton. 

Cotton. 

Cotton. 

Iron. 

Cotton. 

Iron. 

I 

Iron. 

Cotton. 

Iron. 

Paper. 

Iron. 

Paper. 

"It  is  not  advisable  to  use  a  larger  calender  than  is  necessary, 
as  the  more  bowls  there  are  the  more  power  is  required  to  drive  the 
calender,  and,  as  this  means  extra  cost,  a  finishing  works  requires 
a  variety  of  calenders  to  suit  every  finish.  When  a  large  number 
of  pieces  have  to  be  given  a  simple  finish  through  one  nip,  two  or 
more  pieces  can  be  sent  through  a  three-,  four-,  or  five-bowl  cal- 
ender at  one  time.  This  economizes  time  and  labour.  A  three- 
bowl  calender  will  take  two  pieces,  a  four-bowl  three  pieces,  and  a 
five-bowl  four  pieces;  or  with  a  five-bowl  calender  two  pieces  may 
be  given  two  nips  each  at  the  same  time. 

"Calender  finishes  may  be  classed  as  dull,  lustre,  glazed,  watered, 
moired,  and  embossed.  There  is,  however,  no  very  sharp  line  of 
distinction  between  them;  there  is  every  gradation  between  a  dull 
calender  finish  and  a  highly  glazed  one." 

Hot  Press. — Pressing  which  cannot  well  be  done  on  the  calender 
is  done  on  the  hot  press.  Between  four  strong  iron  pillars,  9  ft. 
high,  six,  seven,  or  eight  steam  chests,  with  steam  pipes  attached, 
are  arranged  one  above  the  other.  The  pillars  are  grooved,  so  that 
the  steam  chests  can  slide  up  or  down,  under  the  pressure  of  strong 
iron  plates  above  and  beneath  them.  The  goods  are  plaited  over  iron 
sheets  set  between  the  hot  chests;  then  pressure  is  brought  to  bear 
upon  the  top  plate,  and  the  goods  are  squeezed  between  the  plates. 

An  improved  press  has  been  devised  in  which  steam  is  run  through 

VOL.  VIII.  172 


go 


FINISHING    PROCESSES 


l''g-  S73-— Hot  Press,  Citted  will,  Slc:uii  I'ir 


THE    FINISHING    OF   COTTON,    LINFN,   AND   SILK     91 

pipes  on  the  plates  themselves  (fig.  573).     For  heavy  goods  this  press 
has  been  found  to  be  very  useful. 

Rolling  and  Lapping  Machine. — The  rolling  and  lapping  machines 
are  employed  when  it  is  desired  to  lap  or  roll  the  goods  direct  from  the 
batch,    measuring  them   at  the  same   time.     Messrs.    Mather  &   Piatt 


Fig.  574. — Rolling,  Lapping,  and  Measuring  Machine 

A,  Entering  batch.      B,  Measuring  drum.      c.  Dial  and  pointer.      D,  Lapping  board.      E,  Hand  lever  for 

loose  lieadstock. 


have  designed  a  special  machine  which  is  suitable,  not  only  for  ordi- 
nary, but  particularly  for  highly  finished  goods,  such  as  embossed 
cloths,  which  pass  through  without  injury  or  slip.  The  machine 
(fig.  574)  contains  an  exactly  constructed  measuring  drum,  the  cir- 
cumference of  which  is  made  either  one  yard,  one  metre,  or  a  definite 
fraction  of  either.     Round  this,  cloth  is  passed  on  its  way  to  be  lapped 
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on  the  pair  of  blades  at  the  front  of  the  machine.  These  blades  can 
be  set  to  the  width  of  the  cloth,  and  can  be  turned  outwards  at  one 
end,  to  allow  the  lapped  cloth  to  be  withdrawn  when  the  length 
required  has  been  wound  on  them.  The  blades  are  held  in  place 
during  lapping  by  a  clipping  arrangement  worked  on  a  ratchet 
lever.  The  machine  is  started  by  means  of  a  treadle  lever  actuating 
a  claw  clutch  on  the  lapping  axle,  and  it  works  only  so  long  as  this 
treadle  is  depressed,  stopping  dead  immediately  the  treadle  is  released. 
A  dial  is  set  on  the  mechanism,  graduated  to  read  directly  in  yards 
or  in  metres  the  length  wound,  and  the  measurements  shown  on  it 
are  absolutely  correct.  The  machine  is  capable  of  dealing  with 
about  looo  pieces  of  45  yd.  in  length  per  day  of  ten  hours. 

Lapping  or  Folding  Machine.  —  Sometimes  called  the  plaiting 
machine,  this  contrivance  is  designed  to  fold  the  goods  in  lengths 
of  plait  as  required  by  the  makers-up.  The  cloth  is  drawn  over  the 
lapping  frame  by  rubber-covered  knives,  to  which  a  parallel  motion 
is  imparted  by  the  main  shaft  of  the  machine  through  a  crank  and 
lever.  The  frame  can  be  adjusted  for  varying  lengths  of  fold,  and 
a  measuring  dial  registers  the  lengths  which  have  lapped  (see  Plate). 

Standard,  Pattern,  Calender,  and  Special  Finishes. — Not  only  is 
the  number  of  finishes  very  large,  but  the  methods  of  producing  them 
vary  almost  infinitely.  Many  manufacturers  pride  themselves  on 
possessing  secrets  of  finishing  which  no  one  else  in  the  world  can 
accomplish.  We  do  not  undertake  either  to  disclose  those  secrets  or  to 
comprehend  every  variety  of  finish  known  to  everybody;  it  is  sufficient 
to  show  one  method  of  accomplishing  a  given  finish,  leaving  the  worker 
to  improve  upon,  vary,  or  otherwise  enlarge  upon  the  basis  laid  down. 

Pure  R.  Finish. — Make  a  corn-starch  liquor,  standing  at  8°  Twaddell, 
take  50  gal.  of  it,  and  mix  in  10  gal.  China  clay,  10  lb.  farina,  and  soap 
softening  to  the  degree  required.  Dry  the  goods  thoroughly  on  the 
drying  cylinders.  Having  placed  the  mixing  in  the  trough,  first  bring 
the  cloths  into  condition  by  treating  on  the  damping  machine,  and 
then  stiffen  on  the  mangle  with  the  mixing.  The  mangle  should  be 
a  two-  or  three-bowl,  having  sycamore  and  brass  bowls.  Leave  the 
goods  to  lie  overnight  before  making  up. 

Shrunk  R.  Finish. — Mix  together  50  gal.  corn-starch  liquor  at 
8'  Twaddell,  10  gal.  China-clay  paste,  15  lb.  mineral  white,  and  5  lb. 
white-soap  softening.  Give  the  goods  a  mangling  through  hot  water, 
on  a  sycamore  three-bowl  mangle,  condition  on  the  drying  cylinders, 
and  then  use  a  three-bowl  mangle  for  the  stiffening. 


THREE-BOWL   FRICTION   CALENDER 
(Sir  James  Farmer  &  Sons,   Ltd.,  Salford) 


FOLDING   OR    LAPPING   MACHINE 
(Hacking  &  Co.,   Ltd.,   Bury) 
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Back-Jillcd  K.  7' V/z/.v//. Mixture  as  above.  Mangle  on  three-ljcnvl 
mangle,  dry  over  the  cylinders,  condition  with  damping  machine, 
beetle  from  thirty  to  forty  minutes  on  the  beetling  machine,  then 
stiffen  on  the  back-filling  mangle,  with  the  mixing.  Dry  on  the 
cylinders  and  condition  on  damping  machine,  then  make  up,  either 
with  pressing  or  without. 

Pure  Croydon  Finish. — This  is  a  genuine  pure  finish,  having  no 
stiffening.  Run  the  cloths  through  a  three-bowl  mangle  of  two 
sycamore  and  one  brass  bowls,  in  hot  water,  condition  over  the 
cylinders,  beetle  thirty  minutes  both  ends,  calender  slightly,  giving 
three  nips,  chased  once  round,  then  beetle  again  for  thirty  minutes, 
plait,  flat  beetle  to  feel,   make  up,  and  press. 

Filled  Croydoti  Finish. — To  imitate  a  pure  Croydon-finished  cloth 
with  a  light  fabric,  it  is  necessary  to  put  in  some  filling.  A  common 
filling  for  this  purpose  is  as  follows:  Boil  500  lb.  starch  with  water, 
add  30  lb.  French  chalk,  3  lb.  soda,  130  lb.  farina,  15  lb.  good  soap, 
and  15  lb.  white  wax,  in  the  order  named;  then  make  up  to  500  gal. 
Work  the  goods  first  on  a  water  mangle;  dry  and  condition  on  the 
drying  cylinders;  beetle;  slightly  calender;  fill  on  the  Scotch  mangle 
having  sycamore  and  brass  bowls,  running  at  speeds  of  6  to  i,  and 
then  on  the  back-filling  mangle.  Next,  the  goods  are  dried  on  the 
cylinders,  damped,  calendered,  chased  once  round,  and  made  up  as 
usual. 

Irish  Finishes.— Goods  intended  for  export  are  usually  given  this 
finish.  Mangle  through  a  hot-water  mangle  with  brass  and  cotton 
bowls;  then  stiffen  on  the  mangle  with  a  starch  at  6°  Twaddell.  Dry 
in  the  stove,  damp,  calender,  chase  once  round,  stone  mangle  twice, 
make  up  and  press.  This  gives  the  appearance  of  linen  to  light 
cotton  cloths. 

S.  Finish. — For  this  finish,  the  following  is  a  typical  mixture: 
50  gal.  crystal  starch  liquor  at  8°  Twaddell,  5  gal.  China-clay  paste, 
10  lb.  mineral  white,  10  lb.  barytes,  3  lb.  good  soap  softening.  Mangle 
on  a  three-bowl  water  mangle,  dry  on  the  cylinders,  and  condition  on 
damping  machine.  Beetle  twenty  minutes  each  end,  then  apply  the 
stiffening  mixture  on  a  mangle  with  three  wooden  bowls;  dry  and 
damp;  beetle;  hook  or  plait;  flat  beetle  thirty  minutes;  press  and 
make  up. 

B.  Finish. — Make  up  a  mixing  of  112  lb.  flour  and  20  gal.  China- 
clay  paste,  thinned  with  water.  Mangle  the  goods  in  hot  water, 
using  an    eight-bowl    mangle,    with  cotton   and    brass    bowls;    apply 
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the  mixture  on  a  back-filling  mangle,  with  cotton  and  sycamore 
bowls;  condition  either  on  the  drying  machine  or  on  the  damper 
after  drying,  and  make  up. 

Swiss  Finish. — Some  kinds  of  muslin  and  other  light  goods  are 
finished  in  this  way  and  named  Victoria  lawns.  Put  the  cloths 
through  a  hot-water  mangle,  with  three  wooden  bowls,  and  calender 
slightly.  Stiffen  with  a  liquor  made  up  from  the  best  wheat  starch, 
lo"^^  Twaddell.  Dry  on  the  stenter  or  Swiss  frames;  press  and 
make  up. 

Common  Muslin  Finish. — The  finish  most  commonly  applied  to 
muslins  is  as  follows:  Mangle  on  the  three-bowl  mangle  in  hot  water; 
dry  on  the  cylinders;  run  through  a  starch  mixing  at  io°  Twaddell; 
dry  on  the  Swiss  frames  without  motion ;  damp  calender  twice  under 
heavy  pressure;  make  up  and  press. 

Madapollam  Finish. — Chiefly  a  foreign  finish,  of  dull  lustre  and 
full,  mellow  feel.  The  stiffening  is  made  up  of  12  cans  flour  paste 
and  4  cans  China-clay  paste,  for  18  by  18  cloths.  Mangle  in  cold 
water,  chase  four  or  five  times  round,  mangle  on  a  second  mangle, 
then  stiffen  with  the  mixing  on  a  sycamore  and  paper-bowl  mangle, 
with  friction  bowls  running  5  to  i ;  dry  in  the  stove,  damp  to  feel, 
and  make  up. 

Canton  Finish. — For  this  dull  finish,  make  up  a  mixing  of  20  gal. 
China-clay  paste,  5  gal.  mineral  paste,  and  50  gal.  starch  paste, 
12°  Twaddell.  Treat  first  with  cold  water  in  an  eight-bowl  mangle, 
full  weights  on  nap  to  back;  chase  twice  round;  second  time  mangle 
lightly;  stiffen  with  the  mixing  on  a  three-bowl  mangle;  dry  on  the 
cylinders;  break  down  on  the  damping  machine;  make  up  to  suit 
the  market. 

China  Finishes. — Heavily  weighted,  bright,  hard  finishes,  for  the 
China  and  Egyptian  markets,  these  are  made  up  variously.  A 
common  mixing  for  15  by  16  cloths  is  10  cans  starch  12"  Twaddell, 
4  cans  China-clay  paste,  i  can  mineral,  all  boiled  to  140°  F.  Mangle 
through  cold  water  in  any  size  of  mangle  suitable;  apply  the  stiffening 
in  a  Scotch  mangle;  dry;  stiffen  again  as  before.  If  the  filling  has 
not  gone  in  well,  a  light  calendering  will  help  to  give  the  goods  a 
thready  look. 

Neiso  China  Finish. — This  is  filled  on  both  face  and  back.  Filling 
for  the  face  is  a  corn-starch  liquor  at  10°  Twaddell.  Back  filling  is 
made  up  of  20  cans  China-clay  paste,  5  cans  of  mineral  wet,  20  cans 
starch    \'i'   Twaddell,  and   20  cans  flour  paste.     Mangle  in   water  on 
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an  eight-bowl  mangle;  stiffen  with  the  back  mixture  on  a  back-filling" 
mangle;  starch  on  the  face  with  a  Victoria  mangle;  dry  on  the 
cylinders;  damp;  calender;  then   make  up. 

Pattern  Finishes. — The  pattern  finishes  are  endless  in  variety. 
We  take  a  few,  both  of  recipes  and  processes,  from  Cotton  Finishings 
as  the  best  authority. 

1.  Mangle  on  five-bowl  mangle  with  cold  water;  chase  twice  round 
with  four  weights  on  top  and  two  on  bottom  levers,  stiffen  on  a  three- 
bowl  mangle,  dry  and  mangle  twice  round  for  the  second  time  on 
five-bowl  mangle  with  full  weight  on;  dry;  damp;  and  make  up. 

2.  Mangle  on  first-time  mangle  straight  through  with  four  weights 
on ;  stiffen ;  mangle  second  time  on  five-bowl  mangle  straight  through 
with  full  weights  on;  dry  on  tins;  and  breakdown  on  damping  machine 
to  feel. 

3.  Mangle  on  five-bowl  mangle  cold  water,  straight  through  with 
full  weight  on ;  mangle  again  with  only  top  weights  on ;  stiffen  on 
three-bowl  mangle;  dry,  and  make  up. 

4.  Mangle  on  first-time  mangle  wnth  four  weights  on,  straight 
through;  stiffen  on  second-time  mangle;  face  up,  without  weights; 
dry  on  tins;  make  up. 

Mixtures:  For  18  by  18  cloths,  take  2  cans  farina,  2  cans  China 
clay  (wet),  4  cans  of  water,  6  lb.  softening;  heat  to  200°  F. ;  then 
make  up  to  6  cans  with  w^ater. 

For  16  by  17  cloths,  mix  6  cans  farina,  3  cans  China-clay  paste, 
6  lb.  softening,  i  lb.  glycerine,  4  cans  water;  boil  to  180"  F. ;  then 
add  2  cans  of  water. 

Calender  Finishes. — We  have  already  indicated  the  leading  prin 
ciples  of  calender  finishing  when  describing  the  various  machines. 
It  is  only  necessary  at  this  point  to  deal  with  some  of  the  terms  used. 
Chasing  is  the  rounding  of  the  goods  through  in  an  endless  run.  It 
is  generally  done  on  a  five-bowl  calender,  all  of  cotton,  giving  a  dull 
finish.  Chucking  consists  in  sending  the  cloth  through  the  calender 
in  a  folded  form ;  it  -gives  the  cloth  a  thready  appearance.  Chesting 
imparts  a  bright  and  thready  finish;  it  consists  in  winding  the  goods 
during  the  process  either  on  the  top  or  on  the  second  bowl,  the 
latter  giving  the  brighter  finish.  Jacking  is  winding  the  goods  on 
to  a  loose  bowl  between  the  two  top  bowls.  The  operation  makes 
a  bright  finish.  Both  chesting  and  jacking  require  calenders  specially 
constructed,  so  that  the  distance  between  the  two  top  bowls  may  be 
increased  as  the  cloth  winds  on. 
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Special  Finishes. — We  select  a  few  of  the  special  finishes,  which 
are  most  commonly  required. 

Dhooties. — As  a  rule,  these  goods  are  finished  pure.  Mangle 
straight  through  warm  water  on  a  five-bowl  mangle;  dry  on  the 
cylinders;  stretch  on  the  strap-stretching  machine;  calender  lightly. 

White  Shirtings. — Make  up  a  mixing  for  19  by  21  cloths  of  50  lb. 
starch,  2|  cans  water,  3  cans  China-clay  paste  with  4  cans  of  water 
previously  added,  i  qt.  glycerine,  and  blue  to  shade.  Mangle 
through  warm  water  on  a  ten -bowl  mangle,  chasing  five  times 
round;  mangle  with  the  stiffening  on  a  second-time  mangle;  chase 
three  times  round  on  a  mangle  with  cotton  friction  bowls;  calender; 
make  up,  and  press.     For  bright  finish  calender  several  times. 

Fine  Shirting. — For  cloths  21  by  21,  make  up  the  following:  50  lb. 
starch,  2.\  cans  water,  3  cans  China-clay  paste,  4  cans  water,  and  i  qt. 
glycerine,  with  blue  to  shade.  Mangle  the  goods  through  cold  water; 
dry  over  the  cylinders;  beetle  thirty  minutes  each  end;  apply  the 
stiffening  of  a  mangle  with  two  wooden  bowls;  make  up  from  the 
drying  cylinders. 

Cambric. — For  cambrics  of  fine  quality  make  up:  50  gal.  crystal 
starch  (20°  Twaddell),  4  cans  China-clay  paste,  2  cans  mineral,  i  can 
far;na,  with  blue  to  shade.  Run  the  cloth  through  on  an  eight-bowl 
hot-water  mangle,  applying  the  stiffening  on  a  Scotch  mangle ;  dry 
on  the  drying  cylinders;  damp;  stretch;  calender  on  a  ten-bowl  calender 
twice  or  thrice  through;  press  in  hydraulic  press. 

Muslin  Brocades. — This  class  includes  fancy  and  lappet  muslins. 
Mangle  straight  through  on  a  five-bowl  hot-water  mangle;  stiffen  on 
Victoria  mangle;  dry  on  cylinder  with  one-tier  tins  and  one-tier  winces, 
so  that  the  cloths  are  dried  on  one  side  only;  damp  calender  twice. 

Figured  Damasks. — Make  up  3  cans  of  dry  starch  with  i  can  dry 
mineral  to  120  gal.  of  mixing.  Mangle  warm  on  an  eight-bowl  water 
mangle;  stiffen  on  the  ordinary  stiffening  mangle;  dry  on  the  cylinders; 
calender  lightly. 

Flannelettes. — Because  of  their  cheapness  and  close  resemblance 
to  flannels,  these  goods  are  very  popular.  The  only  method  of 
finishing  them  is  by  a  species  of  carding,  or  teasling,  which  raises 
the  nap,  dragging  out  some  of  the  substance  of  the  cloth  to  make 
up  a  fleecy  appearance.  Then  the  surface  is  shorn  slightly,  and  the 
nap  again  brushed  up. 

White  Sateen. — Made  up  to  resemble  half-silks,  these  goods  are 
finished    in    several    ways.       A    good    method    is   as   follows:    Mangle 
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through  cold  water  on  the  five-bowl  mangle;  dry  on  the  cylinders; 
condition  on  the  damping  machine  with  great  care;  then  glaze  on  a 
five-bowl  calender,  with  sycamore  and  brass  bowls,  chasing  two  or 
three  times;  hot  press  between  glazed  cards  in  the  hydraulic  press; 
make  up.  The  qualities  of  these  cloths  range  from  very  low  to  good 
heavy  cloths. 

Corduroys  and  Velveteens.— One  of  the  most  difficult  tasks  the 
finisher  has  to  do  is  the  finishing  of  cotton  pile  goods.  When  they 
come  from  the  dyer  the  cloths  are  fiat  and  dull.  Having  been  dried 
thoroughly,  they  are  brushed  to  raise  the  pile.  Brush  from  selvage 
to  selvage,  taking  care  not  to  traverse  the  same  path  twice  with  the 
brush.  For  velveteens  the  operation  should  be  repeated.  Calender  on 
a  machine  with  a  beeswax  roller  to  lustre  the  face.  Next,  the  fabric 
is  dressed.  To  make  300  lb.  of  dressing  take  70  lb.  white  dextrin, 
25  lb.  Glauber's  salt,  15  lb.  soaked  glue,  15  lb.  softening,  15  lb.  Turkey- 
red  oil  (50  per  cent).  Fill  a  cask  with  cold  water,  and  put  in  the  glue, 
softening,  and  dextrin ;  heat  to  complete  solution,  and  then  add  the 
oil  and  Glauber's  salt,  and  boil  up  again  for  a  few  moments.  The 
liquid  should  be  from  20°  to  22°  Twaddell,  and  it  must  be  diluted  with 
water,  because  the  strength  required  is  from  12°  to  18°  Twaddell, 
according  to  the  weight  of  the  goods.  Apply  the  dressing  to  the 
back  of  the  cloth,  and  dry  on  the  cylinders  with  the  face  side  to  the 
rollers.  Brush  the  face  of  the  goods  again  in  the  same  manner.  The 
pile  should  be  well  raised,  and  present  a  good  surface  to  the  cropping 
machine,  which  is  next  brought  into  action.  Work  up  the  lustre  with 
stearine;  brush;  finish  with  beeswax,  this  time  preferably  by  hand; 
brush  again  for  the  finish. 

Zephyrs  and  Counterpanes.— These  open  weaves  are  dressed  to 
give  fullness  and  smoothness,  as  well  as  a  measure  of  lustre.  To 
make  up  77  gal.  of  dressing,  mix  first  44  lb.  best  potato  starch  and 
33  lb.  China  clay,  the  latter  having  been  steeped  in  water  a  few  hours 
previously;  after  these  have  been  well  mixed  add  33  lb.  dextrin,  and 
make  up  to  77  gal.  with  water.  Boil  up,  and  add  4  lb.  pure  tallow 
and  about  5  oz.  blue.  After  being  put  through  the  dressing  bath  the 
goods  are  given  a  short  mangling  to  improve  the  handling;  but  care 
must  be  taken  not  to  work  too  heavily  and  crush  the  dressing. 

Moiring  or  Watering. — Production  of  those  moire  effects,  by  which 

the  cloth  is  made  to  appear  bright  and  dull  in  variegated  patches,  like 

the  wandering  of  spilt  water,   is  a  very  simple  operation.      One  of  the 

rolls  in  the  hot  glazing  calender  is  lined  diagonally  from  the  centre,  and 
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the  cloth  is  passed  through  it  in  various  ways;  the  lines  make  lustrous 
streaks  on  the  cloth  and  leave  the  near  threads  dull. 

To  finish  these  watered  cloths,  which  are  generally  stiff,  make  up 
to  1 20  gal.  4  cans  starch,  2  cans  farina,  4  lb.  white-soap  softening, 
2  lb.  wax;    water  to  need. 

The  whole  process  is  as  follows.  Having  put  the  stiffening  in  the 
mangles,  stiffen  on  first-time  mangle;  dry  on  cylinders;  damp;  calender 
without  pressure;  damp  again;  moire  on  the  calender,  either  with  rolls 
specially  designed  or  in  the  Dutch  mangle;  make  up. 

Embossing. — This  process  has  lately  gone  to  great  lengths;  in 
former  days  it  was  only  used  for  trifling  pretty  designs,  to  sell  as 
cheap  imitations  of  diapers;  but  now  we  have  imitation  twills,  figures, 
and  all  sorts  of  faced  cloths,  produced  by  embossing. 

A  useful  mixing  for  the  dressing  of  embossed  cloths  is  made  of 
6  cans  sago  flour,  2  lb.  cocoanut-oil  softening,  and  2  lb.  white  wax; 
make  up  to   120  gal. 

The  process  is  commonly  as  follows.  Stiffen  on  two-bowl  mangle 
(sycamore  bowls),  dry  over  cylinders,  again  stiffen  on  Victoria  mangle, 
dry  on  the  cylinders,  damp,  calender  without  pressure  on  two-bowl 
calender,  damp  again,  and  emboss  on  embossing  calender. 

The  latter  is  generally  a  two-bowl  calender,  the  one  bowl  of  paper 
and  the  other  of  steel,  hollow,  and  equipped  for  gas  or  steam  heating, 
and  engraved  with  the  pattern. 

Finishing  Dyed  Goods. — Excepting  that  the  finisher  must  take  care 
to  maintain  the  brilliance  of  the  colours,  and  avoid  using  substances 
likely  to  act  on  the  colouring  matters,  the  finishing  of  dyed  goods 
differs  little  from  the  finishing  of  white  goods. 

As  a  general  rule,  magnesium  and  zinc  chlorides,  and  the  use  of 
acids  and  alkalis,  should  be  avoided.  The  only  exception  to  strict 
neutrality  is  in  the  case  of  goods  dyed  with  the  benzidine  and  diamine 
colours;  for  these  the  mixings  should  be  slightly  alkaline.  Weighting 
bodies,  such  as  China  clay,  mineral  barytes,  and  other  mineral  sub- 
stances, should  be  put  in  as  sparingly  as  possible,  because,  being 
opaque,  they  tend  to  dull  and  whiten  the  colours. 

Blacks.  —  Logwood  blacks  require  a  neutral  finish;  other  blacks 
may  be  finished  in  any  way  convenient.  For  logwoods,  a  mixture 
of  50  gal.  starch  liquor  at  12°  Twaddell,  2  gal.  soluble  oil,  and  10  lb. 
Glauber's  salt  would  serve  very  welL 

For  a  soft  bright  finish  mangle  the  goods  through  soluble  oil  at 
5"  Twaddell,  dry  on  the  cylinders,  damp  slightly,  and  calender  without 
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much  pressure,  giving  two  or  three  nips.  A  soft  dull  iinisli  will 
come  out  on  the  same  treatment  by  simply  giving  a  singUi  nip  in 
the  calendering. 

For  a  crisp  finish,  substitute  glucose  liquor  at  8°  Twaddell  for  the 
soluble  oil  in  the  above,  and  make  bright  or  dull  with  the  calender. 

Dyed  Iwills. — Many  coloured  twill  cloths  are  finished  pure  in  this 
manner:  If  the  goods  have  lain  a  while  after  being  dyed,  mangle  them 
through  warm  water;  but  if  fresh  from  the  dyehouse,  merely  dry  on 
the  machine,  damp,  stretch,  beetle  from  thirty  to  forty  minutes  both 
ends,  calender,  and  make  up. 

For  stiffening  dyed  twills,  make  up  50  gal.  starch  at  120"  Twaddell 
and  3  lb.  white-soap  softening.  After  beetling  run  the  cloth  through 
the  starch  mixing  on  a  two-bowl  mangle,  the  bottom  bowl  of  which 
is  padded  heavily,  dry  on  the  cylinders,  damp  calender  on  three-bowl 
swizzing  calender  twice  through,  the  first  time  one  nip  between  the 
two  top  bowls,  second  time  two  nips,  the  metal  bowl  being  slightly 
heated.     Make  up. 

Figured  Goods. — The  simplest  method  of  finishing  spotted  shirtings, 
brocades,  damasks,  and  figured  cloths  is  with  a  very  little  starch,  thus: 
Mangle  through  cold  water  on  a  five-bowl  mangle;  dry  on  the  cylinders; 
work  through  a  Victoria  two-bowl  mangle,  with  a  slight  stiffening  of 
starch;  dry  quickly  over  the  large  drying  cylinder;  damp;  calender 
lightly  on  the  swizzer;    make  up. 

Calico  Prints. — The  main  objects  of  finishing  printed  goods  are  to 
give  them  stiffness,  firmness,  and  body.  In  accomplishing  these 
objects  the  finisher  has  to  be  on  his  guard  lest  the  materials  he 
applies  may  dull  or  spoil  the  beauty  which  the  printer  has  been  at 
such  pains  to  create. 

Starch  Finish. — A  simple  starch  finish  is  made  up  with  5  lb.  farina 
and  I  gal.  water,  with  enough  ultramarine  to  whiten  the  grounds. 
Apply  in  a  two-bowl  mangle  and  dry  on  the  drying  tins. 

Stiff  Starch  Finish. — Boil  together  7  lb.  farina,  2  oz.  flour,  f  lb. 
glycerine,  and  3  gal.  water.  Apply  in  the  same  simple  manner  as 
above. 

Weighting  Finish. — Low-grade  cloths,  especially  those  for  export, 
are  frequently  weighted.  For  these  goods  mix  together  9  lb.  sago, 
9  lb.  rice  flour,  15  lb.  farina,  45  lb.  China  clay,  2  oz.  ultramarine,  2|  lb. 
soluble  oil,  80  gal.  water.  Boil  till  thoroughly  mixed.  Apply  in  a 
stiffening  mangle;    dry;    make  up. 

Finer   Weighting  Mixture. — Boil  together   15I  lb.    starch,    15J  lb. 
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farina,  lo  lb.  China  clay,  2  oz.  soap,  2  oz.  glycerine,  4  oz.  ultramarine, 
35  gal.  of  water. 

Full  Body  Finish. — Mix  together  35  gal.  of  water,  34  lb.  farina, 
I   lb.  white  soap,  and  8i  lb.   gelatine  liquor. 

Plain  Finish. — To  make  a  good  plain  finish  mix  50  lb.  white  starch, 
5  lb.  Turkey-red  oil,  and  36  gal.  of  water. 

Soft  Finish. — For  a  good  soft  finish,  with  a  fine  feel,  mix  25  lb. 
Turkey-red  oil  in  37  gal.  of  water. 

Silk  Finishing. — Lustrous  in  itself,  and  possessing  all  the  body  and 
other  desirable  qualities  aimed  at  in  finishing,  silk  does  not  require 
much  treatment. 

Calendering  Pure  Silks. — Generally,  when  making  up  the  silks  for 
sale,  we  give  them  a  light  calendering  on  a  three-bowl  calender.  This 
smoothes  out  all  creases,  and  adds  to  the  natural  gloss  of  the  silk  just 
that  touch  which  marks  the  shop  goods. 

Pressing. — Some  satins  and  dyed  goods  are  pressed  in  the  hydraulic 
press ;  this  adds  considerably  to  their  lustre. 

Half-silks. — In  the  textile  finishing  department,  as  everywhere  else, 
trouole  and  anxiety  begin  when  we  try  to  make  a  thing  appear  better 
than  it  really  is.  To  impart  body,  stiffness,  and  uniform  lustre  to  half- 
silks,  both  stiffening  materials  and  machines  are  necessary.  The  compo- 
sition of  the  stiffening  must  be  of  bodies  which  are  perfectly  transparent; 
otherwise  the  pure  white  or  the  pale  tints  of  the  cloths  will  be  clouded 
over  and  spoiled.  The  substances  most  employed  are  gum  tragacanth, 
pale  glue,  paraffin  wax,  white  wax,  and  soap.  The  last  is  seldom  called 
into  requisition,  and  only  when  mixed  with  either  paraffin  or  white  wax. 
A  good  composition  is  made  up  of  gum  tragacanth  2  lb.  and  i  lb.  pale 
glue  to  10  gal.  of  water,  the  gum  and  glue  having  been  previously 
soaked  to  softness.  These  are  boiled  together  into  a  complete  unity. 
The  mixture  is  applied  in  the  mangle  in  the  ordinary  way;  then  the 
goods  are  dried,  calendered,  and  pressed. 

Mixed  Goods. — For  goods  in  which  cotton  is  the  predominating 
factor,  lustre  can  only  be  obtained  by  treatment.  A  good  mixture 
is  made  up  as  follows:  Boil  together  3A  lb.  paraffin  wax,  i  lb.  white 
wax,  2i  lb.  castor  oil,  2  lb.  soap,  |  lb.  glue,  and  4^  gal.  of  water. 

Very  often  the  composition  is  applied  to  one  side  only  of  the  cloth. 
For  this  purpose  run  the  fabrics  through  the  mixture  on  the  back- 
filling mangle;  then  dry  on  the  cylinders,  and  run  once  through  a 
calender  without  pressure.  Steaming  for  a  minute  or  two  after  adds 
a  little  to  the  brig-htness  of  the  lustre. 
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To  impart  finish  to  both  sides,  stiffen  in  the  ordinary  mangle;  dry 
on  the  tins;  pass  through  the  calender  twice,  once  with  face  up  and 
once  with   back  up.     Steam  as  above. 


CHAPTER   VIII 
Finishing  of  Woollens  and  Worsteds 

Finishing  of  Woollen  and  Worsted  Cloths.  —  To  a  very  large 
degree,  the  qualities  of  weft  and  warp,  and  the  nature  of  the  weave, 
determine  the  class  of  goods  to  which  a  wool  fabric  must  belong. 
We  can  never  make  a  cloth  woven  with  woollen  yarns  into  a  worsted, 
nor  is  it  possible  to  change  a  twill  into  a  plain  cloth  after  it  has  been 
woven.  As  a  general  rule,  in  fact,  the  weaver  knows  precisely  the 
destiny  of  the  fabric  he  is  weaving,  differing,  in  that  respect,  from 
the  weaver  of  cottons,  who  never  knows  but  that  she  may  buy  as 
linen  the  cloth  she  wove  as  plain  calico.  Within  certain  limits, 
however,  cloths  woven  in  precisely  the  same  w^ay,  and  composed 
of  the  same  yarns,  may  be  made  into  fabrics  of  different  appearance, 
even  among  woollens  and  worsteds.  The  magic  of  the  finisher  is 
evident  there.  But,  on  the  whole,  the  finisher  honestly  discharges 
his  function  of  giving  effect  to  the  intention  of  the  designer  and  the 
endeavour  of  the  weaver. 

While  faithful  to  his  duty,  the  finisher  nevertheless  effects  a  great 
transformation  upon  some  cloths.  For  instance,  a  woollen  cloth  comes 
off  the  loom  loose  in  texture,  dull  and  rough  of  surface,  thready,  and 
poor-looking;  when  the  cloth  leaves  the  hand  of  the  finisher  it  is  so 
compacted  that  not  a  thread  is  visible  on  the  surface,  the  face  is  lus- 
trous, and  the  body  of  the  fabric  is  full.  To  effect  so  great  changes 
the  finisher  must  exercise  much  art  and  not  a  little  energy. 

The  worsted  finisher  does  not  effect  changes  so  marked  upon  the 
work  of  the  weaver;  but  he,  also,  enhances  the  value  and  appear- 
ance of  the  cloth,  imparting  to  it  lustre,  unshrinkableness,  permanence 
of  face,  and  clearness. 

The  marked  difference  between  the  effects  of  woollen  and  worsted 
finishing  does  not  imply  less  labour  on  the  part  of  the  worsted  worker. 
For  the  cause  we  must  seek  deeper.  Woollen  yarns  are  loosely  spun, 
soft,  spongy,  and  weak  in  tensile  strength;    woollen  cloths  are  woven 
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loosely,  the  patterns  large  or  mixed.  The  whole  constitution  of  the 
fabric  has  been  planned  for  the  operation  of  felting,  which  is  to 
draw  the  fibres  and  yarns  together,  reduce  the  patterns  when  large, 
and  render  them  effective  when  mixed.  On  the  other  hand,  worsted 
yarns  are  strong,  firmly  and  closely  spun  and  twisted ;  the  weaves 
are  close,  and  the  patterns  clear  from  the  first,  every  thread  having 
its  own  place  in  the  design.  Much  reduction  by  felting  is  therefore 
not  only  impossible,   but  also  undesirable. 

Broad  distinctions  in  the  abstract  are  seldom  wholly  observed  in 
practice.  Some  worsted  cloths  approach  to  woollens,  and  many 
woollens,  or  cloths  of  woollen  structure,  come  near  to  worsteds. 
Present-day  tendencies  are  in  favour  of  closer  approximations;  but 
the  fundamental  distinctions  remain,  and  must  needs  be  observed. 

Finishing  Operations  Generally. — The  finishing  of  wool  fabrics  is  a 
series  of  processes,  varied,  complex,  and  exceedingly  difficult  to  bring 
under  systematic  observation.  The  same  operations  occur  at  different 
stages  of  the  finishing  of  various  fabrics;  repetitions  of  operations  are 
frequent  on  nearly  all  the  cloths.  The  operations  themselves,  and  the 
machines  and  materials  by  which  they  are  effected,  however,  are  defi- 
nite enough.  We  shall  endeavour,  therefore,  to  study  the  processes 
and  machines  in  regular  sequence,  first,  and  then  turn  attention  to  the 
leading  examples  of  the  various  cloths  and  the  finishes  to  which  they 
are  subject. 

The  general  operations  are:  Braying  or  scouring,  soaping,  milling, 
scouring,  stentering,  crabbing,  teasling  or  raising,  cropping,  brushing, 
steaming,  boiling,  decatizing,  damping  or  dewing,  pressing,  calender- 
ing.    Of  these,  milling  is  special  to  woollens  and  crabbing  to  worsteds. 

Scouring^. — Woven  goods  always  contain  dirt.  Weaver's  dressing, 
necessary  for  the  smoothing  and  strengthening  of  warp,  is  now  "matter 
in  the  wrong  place",  and  loom  dust,  oil  droppings,  and  all  the  other 
accidental  substances — these  must  be  got  rid  of,  and  the  cloth  brought 
into  as  pure  a  condition  as  possible.  We  understand  that  some  firms 
in  the  United  States  do  not  scour  woollens,  and.  rely  on  the  milling  to 
take  out  the  dirt.  The  practice  has  nothing  to  commend  it  but  its 
cheapness. 

Detergents. — Scouring  materials  first  claim  attention.  Good  cotton- 
seed soap  forms  a  detergent  of  high  utility;  it  clears  out  those  mixed  or 
mineral  oils  which  have  been  used  for  the  carding,  converting  them  into 
an  emulsion  which  is  washed  out  easily.  It  may  be  strengthened  by 
the  addition  of  a  little  soda  ash. 
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Ammonia  is  also  a  very  safe  and  useful  cleanser,  but  it  is  rather 
costly.  To  take  out  the  soap,  after  washing,  ammonia  is  (jf  the 
greatest  service,  its  volatility  causing  it  to  be  easily  disposed  of  after 
its  work  is  done. 

Regarding  the  costliness  of  these  detergents,  we  may  point  to  the 
fact  that  most  scourers  employ  far  too  much  soap.  If  soap  and  ammonia 
were  used  with  half  the  care  of  many  chemical  preparations  not  nearly 
so  valuable,  the  objection  on  the  score  of  cost  would  quite  disappear. 

For  scouring  worsteds  a  very  small  quantity  of  white  soap,  aided 
by  a  little  pearl  ash  and  ammonia,  will  suffice.  Fuller's  earth  is  also 
a  very  good  detergent  for  worsteds,  and  for  clearing  out  soaps  and 
dyeing  substances  generally. 

Machines. — Though  not  the  best,  the  dollying  washer,  as  the  oldest, 
merits  first  mention.  Over  the  long  trough  two  heavy  beech  rollers, 
the  top  one  28  in.  in  diameter  and  the  bottom  one  24  in.,  are  geared,  the 
one  to  work  on  the  other.  Some  machines  have  a  drive  for  both  rollers, 
with  springs  and  screws  at  the  sides  to  give  weight  to  the  pressure  of 
the  top  roller,  but  others  drive  the  top  roller  by  friction  with  the  bottom 
one,  and  rely  on  the  pressure  of  the  weight  of  the  roller.  A  horizontal 
bar,  with  outstanding  pegs,  acts  as  guide  to  the  cloth,  which  runs  in  a 
rope  spirally  over  the  scouring  rollers.  At  the  end  a  pair  of  squeezing 
rollers,  with  sud  box  beneath,  free  the  goods  from  superfluous  scouring 
liquor  as  they  emerge. 

Another  machine  is  the  open  washer,  which  takes  the  goods  in  full 
width,  to  avoid  creasing.  It  is  furnished  with  scrimping  guides  and 
guide  rollers,  as  well  as  the  pair  of  iron  rollers  over  the  trough  which 
act  both  as  washers  and  squeezers.  This  washer  is  much  favoured  by 
worsted  finishers. 

Working"  the  Scourers. — The  water  for  scouring  should  be  kept  at 
blood  heat,  or  98"  F.  Hotter  liquors  scour  quicker,  but  soften  the  wool 
and  injure  the  fabrics.  Woollens  are  taken  through  the  liquor  as  often 
as  may  seem  necessary,  and  the  supply  of  fresh  clean  liquor  is  main- 
tained, on  the  one  hand,  by  outletting  from  the  sud  box  at  intervals, 
and  letting  fresh  liquor  in  at  the  other  end  of  the  machine. 

The  method  of  scouring  fancy  worsteds  is  somewhat  different. 
"After  starting  the  pieces",  says  an  American  writer,  "in  the 
washer,  add  a  few  pails  of  thin  scouring  soap,  enough  to  raise  a 
lather;  and  in  a  short  time  you  will  see  whether  or  not  the  grease 
has  been  started  thoroughly.  If  it  has  not,  add  more  soap;  keep 
adding  soap    until   it  has    been    accomplished.     Run   in  the  soap  for 
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about  twenty-five  to  thirty  minutes.  Then  add  warm  water  for  ten 
to  fifteen  minutes ;  open  the  gates  and  let  drain  off.  Afterwards 
close  the  gates  again,  and  add  one  pail  of  soap  to  each  piece,  and 
run  for  ten  minutes.  Then  again  run  in  hot  water,  and  thin  down 
the  suds,  so  that  there  will  not  be  any  left.  Next  add  a  bath  of  fuller's 
earth,  two  pails  to  the  piece.  Run  about  fifteen  minutes,  and  rinse  well 
in  cold  water." 

Drying. — It  is  not  necessary  to  dry  the  cloths  from  the  scouring, 


Fis.  575. -Soaping  Bath 

but  the  mass  of  water  must  be  taken  out.  The  best  machine  for  the 
purpose  is  the  centrifugal  extractor,  or  whizzer  as  it  is  called.  En- 
closed within  an  iron  tank  fitted  with  an  outlet  pipe  is  a  wire  basket, 
from  the  centre  of  the  bottom  of  which  springs  a  spindle,  on  the  head  ol 
which  is  a  strong  driving  mechanism.  According  to  the  known  natural 
law  that  rotating  bodies  fly  out  from  the  centre,  the  water  in  the  cloths 
flies  out  of  the  wire  basket  while  it  is  being  whirled  round  on  the 
spindle.  Held  by  the  cage,  the  cloths  remain.  By  the  extractor  all 
but  about  3  per  cent  of  moisture  is  taken  from  the  cloths. 

Fulling-  or  Milling. — Nearly  all  woollen  goods  and  many  worsteds 
are  fulled  or  milled.     Felting  would,  in  our  opinion,  be  a  better  term. 
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The  object  aimed  at  is  to  transform  a  loosely  woven  fabric,  composed  of 
fibres  loosely  spun,  into  a  compact,  firm,  solid  cloth.  Having  fully 
discussed  the  theory  of  felting  (see  Vol.  I,  Chapter  II,  pp.  43,  44), 
v^e  go  directly  on  with  the  practical  processes. 

Soaping. — Before  being  put  through  the  felting  mill,  the  goods  are 
thoroughly  filled  with  soap.  The  object  of  soaping  is  twofold:  first, 
to  form  a  cushion  of  grease  or  lather,  to  give  resilience  and  glide  to 
the  fibres  under  the  blows  of  the  milling  stocks  or  the  pressure  of  the 
rollers;  and  second,  to  insinuate  moisture,  and  a  softening  action,  into 


Fig.  576.— Fulling  Stock  (W.  Whiteley  &  Sons,  Ltd.) 

the  wool  fibres.  The  soap  should  therefore  be  of  good  body  and  of 
fine  quality.  5  oz.  of  good  palm-oil  soap  and  2  oz.  of  ammoniated 
alkali  to  the  gallon  of  water  is  a  suitable  mixture  for  many  kinds 
of  goods,  though  the  varieties  of  soaps  are  very  numerous.  Of  quan- 
tity we  have  no  measure,  because  the  best  rule  is:  Spare  no  soap.  The 
goods  are  usually  soaped  in  a  soaping  bath  (fig.  575)  at  the  start,  and 
the  supply  maintained  in  the  milling  machines. 

Milling  Stocks. — According  to  what  may  be  called  fashionable  re- 
port, the  milling  stocks  have  almost  gone  out  of  use;  but  the  actual  state 
of  the  case  is  that  those  very  clumsy  instruments  are  still  very  much 
in  evidence  and  manufactured  by  the  leading  machinists  regularly. 

The  machine  (fig.  576)  consists  mainly  of  a  pair  of  heavy  wooden 
legs  with  very  large  feet,  geared  in  one  of  several  ways  over  a  sloping 
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trough.  The  convex  faces  of  the  feet  fall  with  a  slanting  and  elastic 
blow  on  the  bottom  of  the  trough.  The  gearing  is  arranged  to  lift 
each  head  of  the  pair  alternately,  and  let  it  drop  with  its  own  weight. 
The  cloth  is  laid  under  the  beat  of  the  milling  stocks  on  the  sloping 
floor  of  the  trough,  and  the  slanting  blows  drag  the  cloths  along,  while 
driving  the  weft  threads  of  the  cloth  closer  and  closer. 

A  combination  of  hammering,  drawing,  and  rolling,  the  action  of 
the  milling  stocks  is  in  accordance  w^ith  the  best  theories  of  felting: 
the  quick  blows  drive  out  the  soap  and  moisture;  the  dragging  motion 
brings  the  fibres  into  close  union;  the  constant  pressure,  by  repetition, 
keeps  the  shrinking  fibres  in  one  plane,  and  forces  them  to  lie  together 
instead  of  curling  up,  as  they  might  otherwise  do  under  the  drying 
influence  of  the  striking  and  heat. 

Milling  Machines. — Valuable  as  the  stocks  are,  they  have  the  defect 
of  being  slow;  rapidity  of  motion  is  impossible  in  the  nature  of  the 
whole  machine.  Therefore  a  different  form  of  milling  tool  has  found 
favour.  The  form  of  the  machine  is  not  unlike  a  small  sentry  box,  with 
a  door  (fig.  577).  On  the  head  of  the  inside  of  the  box  is  a  pair  of 
rollers,  the  upper  one  of  hard  wood  and  the  lower  one  of  brass,  with 
deep  flanges  into  which  the  top  roller  works.  In  front  of  the  pair  of 
rollers  is  the  contracting  tube,  and  above  it  the  guide  roller,  while  the 
slotted  guide  board,  with  stop  motion,  forms  a  kind  of  shelf  dividing 
the  upper  from  the  lower  half  of  the  interior. 

Having  been  soaped,  the  cloth  is  led  up  through  the  slot  in  the 
draft-  or  guide-board,  over  the  guide  roller,  into  the  contracting  tube, 
and  in  between  the  felting  rollers.  As  the  cloth  comes  through  the 
rollers  it  drops  to  the  bottom  of  the  machine;  when  the  other  end  of  the 
piece  comes  on,  both  ends  are  joined  to  form  an  endless  web.  Then 
the  door  is  shut,  and  the  machine  works  by  itself. 

Strict  attention  on  the  part  of  the  operator,  however,  is  demanded. 
At  the  least  sign  of  dryness  the  goods  must  be  taken  out  and  re- 
soaped.  Dry  milling  breaks  the  fibres.  Again,  as  the  milling  action 
is  almost  wholly  on  the  weft,  the  cloths  must  be  taken  out  and  cuttled 
for  a  time  at  intervals,  to  give  the  warps  a  chance  to  take  a  share 
of  the  shrinkage  effected.  Left  alone  for  a  few  hours,  cloths  which 
seemed  drawn  in  all  in  length  soon  appear  with  a  lessened  breadth. 
It  is  true  that  a  certain  length  of  time  must  elapse  between  the  felting 
of  the  same  part  of  the  piece  on  each  round;  but  this  is  hardly  enough. 

Dyed  cloths,  because  partly  filled  already,  and  their  hygroscopic 
qualities  lessened  to  that  extent,  do  not  felt  as  well  as  plain  greys. 
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Shrinkage  depends  upon  two  conditions,  the  one  being  the  felting 
quality  of  the  wool  and  the  other  the  length  of  milling.  Fancy  wool- 
lens, for  example,  are  only  half  milled,  and  seldom  shrink  more  than  a 
sixth  of  their  length  and  width.  Meltons,  beavers,  and  box  cloths,  on 
the  other  hand,  are  milled  to  the  utmost  of  their  capacity,  and  take  from 


Fig.  577, — Milling  INIncliiiie 

three  to  five  days  between  cuttling  and  milling.  These  are  shrunk  from 
TOO  in.  in  width  to  58  in.,  and  reduced  in  length  proportionately. 

You  cannot  mill  any  cloth  indefinitely;  there  are  strict  limits  to  the 
milling  capacity  of  every  cloth.  After  the  looseness  of  the  yarns  and 
the  slackness  of  the  weave  have  been  taken  up,  all  that  remains  is 
the  shrinking  powers  of  the  wool.  When  that  is  exhausted,  breaking 
begins,  and  the  wool  curls  up  and  then  flies  off  the  surface  in  flakes. 

Scouring. — When  the  goods  come  off  the  milling  machines  they 
are  necessarily  full  of  soap.     Some  of  the  dye  has  probably  come  off 
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the  dyed  cloths,  and  other  substances 
gather  with  the  severe  action  of  the 
mill.  To  discharge  these  materials  is 
the  work  of  the  scourer.  Warm  water 
and  fuller's  earth  are  the  materials  with 
which  the  end  is  accomplished.  First 
give  a  good  running  through  warm 
water  on  the  scourer;  then  put  in  the 
fuller's  earth,  to  the  proportion  the 
weight  of  the  goods  requires,  and  work 
through.  Another  washing  with  water 
discharges  the  earth,  and  sends  out  the 
cloth  as  clean  as  may  be.  Dry  on  the 
centrifugal  extractor  as  before. 

Tentering. — As  may  readily  be  per- 
ceived, and  as  the  practical  man  knows 
too  well,  the  milling  machines  are  apt 
to  crease  and  otherwise  cause  irregu- 
larities in  the  dispositions  of  the  warp 
and  weft,  which  it  is  our  business  to 
keep  as  regular  as  possible.  To  dry 
simply  would  be  to  render  permanent 
those  defects.  Hence  the  need  for  ten- 
tering,  which  is  a  combination  of  dry- 
ing and  stretching. 

A  small  tentering  machine  (fig.  578) 
is  a  double-railed  frame,  on  the  inner 
sides  of  which  are  steel  or  brass  pins, 
for  holding  into  the  cloth.  Other 
tenters,    or    stenters,    have    automatic 


i'S-  579-— Stenter  Clips,  showing  method  of  joining  up 
A,  Closed  on  the  selvage.      b,  Open. 
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clips  for  gripping  on  to  the  cloth  (fig.  579).  The  side  rails  are  some- 
times made  movable;  but  more  frequently  they  are  graded  in  width 
from  one  end  to  the  other;  and  the  carrying  of  the  pieces  from  the 
narrow  to  the  broad  end  gradually  stretches  the  cloth,  the  broad  end 
being  the  exact  width  desired,  or  an  inch  or  two  wider  to  allow  for 
reaction.  Underneath  these  same  tenters,  steam -heated  pipes  are 
coiled,  while  fans  revolve  below  causing  the  heated  air  to  circulate 
throughout  the  machine. 

The  tentering  plant  of  a  woollen  factory,  however,  is  on  a  much 
larger  scale  than  these,  which  are  generally  employed  for  ladies'  dress, 
and  other  classes  of  light  goods.  A  woollen  tentering  and  drying  room 
is  a  large,  lofty  apartment,  occupying,  as  a  rule,  two  stories  of  the 
building;  the  tentering  machine,  a  very  elaborate  mechanism,  fills 
the  whole  floor,  excepting  the  lanes  on  all  sides  for  the  passage  of 
the  operators. 

Three  to  eight  tiers  high,  with  ranges  of  steam  pipes  between 
the  tiers,  and  fans  in  between  the  double  sets  of  stretching  chains, 
these  machines  are  extremely  complex.  Each  link  of  the  double 
set  of  chains  carries  a  gill  or  pin.  The  chains  are  carried  parallel 
to  each  other  in  iron  slide  boxes,  being  drawn  by  stud  wheels  at 
each  end. 

Led  forward  from  the  cloth  beam,  the  fabric  passes  in  between 
two  strain  bars,  which  put  on  the  measure  of  tension,  or  stretch, 
designed.  Thence  the  fabric  is  borne  over  a  guide  board  and  a 
pair  of  brass  guides  to  the  first  pins  on  the  chains.  At  a  given 
point  the  travelling  chains  and  cloth  come  in  contact  \vith  a  fixed 
revolving  brush,  armed  with  stiff  bristles,  which  dab  down  upon 
the  cloth,  and  drive  it  on  to  the  upright  pins  of  the  chains.  Thus 
link  by  link  chain  and  fabric  are  drawn  along,  both  being  united 
by  the  action  of  the  brush.  The  cloth,  now  stretched  between  the 
chains  by  the  pins,  travels  along  the  whole  length  of  the  machine 
and  then  is  turned  under  and  backwards  to  the  starting  end,  where 
it  again  begins. 

The  stretching  of  the  pins,  the  heat  of  the  steam  pipes,  and  the 
play  of  the  fans  dry,  straighten,  and  stretch  the  cloths  into  proper 
condition.  When  sufficiently  treated,  the  cloths  are  again  wound  on 
beams. 

Raising,  Napping,  or  Teaseling. — When  the  cloths  come  from  the 
drying  and  tentering  they  are  rough  in  appearance,  and,  if  scanned 
with  a  glass,  look  like  a  swathed  grass  field  on  the  face.     We  have 
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Several   cures  for  this,    but  the  process   to  which  our  attention   must 
now  be  given  is  preliminary  to  all  these. 

Raising,  or  napping,  is  the  combing  up  of  the  fibres  which  have 
been  laid  and  felted  together  in  the  milling,  both  on  the  face  and 
the  back  of  the  cloths.  To  make  the  face  of  the  fabric  uniform,  and 
at  the  same  time  finished  in  appearance,  it  is  first  necessary  that  the 

nap  should  be  raised  evenly. 
The  most  perfect  instrument 
for  the  operation  is  the  head 
of  a  kind  of  thistle  called  the 
teasel.  The  plant  on  which 
the  teasels  are  grown  is  ex- 
tensively cultivated  in  France 
and  England  solely  for  the 
woollen  trade,  those  teasels 
grown  in  Yorkshire  being 
generally  esteemed  the  best. 
Looking  at  the  cones,  we  note 
that  the  spines  are  sharply 
hooked,  and  pointing  in 
regular  order  downwards 
from  the  top,  forming  a  per- 
fectly proportioned  raiser, 
elastic  and  smooth,  which  no 
artificial  substitute  has  been 
able  to  supersede  effectively. 
Rotary  card  raisers  have 
lately  come  into  use  to  a 
very  considerable  extent,  not 
because  they  do  the  work  well,  but  because  cheapness  is  in  greater 
demand  than  good  quality. 

There  are  many  forms  of  raising  gig,  or  teasel  frame,  but  the  one 
with  which  we  are  most  familiar  is  that  of  Messrs.  Whiteley  &  Sons. 
The  gig  cylinder  is  an  open  frame  mounted  on  a  revolving  spindle  (fig. 
581).  Upon  this  the  slats  carrying  a  double  row  of  teasels,  firmly  fixed, 
are  screwed  securely.  Close  to  the  cylinder  hangs  the  cloth  beam,  and 
extending  over  from  the  framing  of  the  cylinder  hangs  a  canopy,  with 
rollers,  which,  in  conjunction  with  a  movable  and  revolving  scray  in 
front,  sends  the  cloth  round  within  touch  of  the  teasels.  The  gig  cylin- 
der runs  in  the  direction  opposite  to  the  revolution  of  tiie  cloth  frame. 


Fig.  580.  — Fuller's  Teasel  [Dijisactis ficUonnni] 
I,  Scale.       2,  Pistil.       3,  Corolla  opened  out. 
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Raising  is  done  in  various  styles,  but  there  are  two  great  divisions, 
the  wet  raising  and  dry  raising.  Wet  raising  is  employed  for  such 
goods  as  doeskins,  beavers,  &c.,  where  the  weave  is  not  shown.  When 
wet-raised  goods  are  shorn,  only  loose,  straggling  threads  are  removed, 
as  the  pile  raised  lies  flat  on  the  surface. 
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Dry  raising  gives  a  more  pronounced  pile,  and  shows  the  pattern. 
It  also  gives  a  short  pile  in  shearing. 

The  most  important  points  to  be  considered  by  the  raiser  are  these: 
I,  quality  and  character  of  the  wool;  2,  counts  of  the  warp  and  weft; 
3,  the  kind  of  weave;  4,  the  effect  desired  when  the  cloth  is  finished; 
5,   the  condition  of  the  fabric.     Meltons  and   like  goods  require  only 
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a  superficial  raising;  satins,  corkscrews,  and  warp  diagonals  require 
a  thorough  gigging. 

It  must  be  clearly  understood  that  gigging  or  raising  imparts  a 
purely  artificial  character  to  the  cloths;  the  nap  for  the  most  part  is 
taken  from  the  surface  threads.  The  flushed  yarns,  therefore,  must 
be  of  such  strength  and  bulk  as  to  allow  of  the  degree  of  raising  done; 
otherwise  the  cloth  is  weakened. 

Cropping  or  Shearing-.— This  is  one  of  the  most  important  of  the 


Fig-  583. ^Cropping  Machine 

wool-finishing  operations.  When  the  nap  has  been  raised,  it  shows 
all  kinds  of  inequalities,  long  hairs  and  short,  medium-length  hairs 
and  loosened  fluff,  mingling  together.  To  clear  away  the  loose  wool 
which  may  have  been  brought  out  by  the  teasels,  and  to  bring  the 
nap  up  to  a  straight  level,  it  is  best  to  brush  before  shearing.  As 
a  rule  the  shearing  machine  is  equipped  with  the  necessary  brushes, 
which  are  simply  cylinders  of  fine  bristles,  set  so  as  to  brush  straight 
through  the  nap  of  the  cloth  (fig.   582). 

The  cropping  machine  itself  chiefly  consists  of  a  cylindrical  knife, 
with  guide  rollers  and  ledger  blade  (fig.  583).  The  blades  of  the 
knife    run    in    regular  spirals    round    the  whole    length   of  the   cutter, 
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forming,  with  rapid  cylindrical  motion,  what  is  equivalent  to  a  single 
blade. 

The  machine  is  simply  constructed,  but  the  adjustments  are  deli- 
cate. Besides  having  a  thorough  knowledge  of  the  machine,  the 
cropper  must  have  a  good  understanding  of  all  the  various  goods 
produced  in  the  factory.  He  may  be  called  upon  to  shear  goods 
ranging  from  the  heaviest  overcoatings  to  the  lightest  of  cashmeres. 
A  different  setting  of  the  blades  or  the  bed  of  the  machine  is  re- 
quired for  every  different  thickness  or  texture.  If  the  blades  are 
a  trifle  too  high  or  too  low,  in  any  case,  it  might  be  almost  dis- 
astrous. Shearing  Cheviots  or  ladies'  dress  goods  is  not  very 
exacting  work;  but  many  classes  of  goods  are  spoiled  by  irregular 
cropping. 

Care  of  the  blades,  and  seeing  that  they  cut  well,  is  one  of  the 
most  serious  duties  of  the  cropper.  The  question  is  often  asked : 
How  often  must  a  shearing  cylinder  be  ground?  The  obvious  answer 
is:  Grind  the  blades  as  often  as  they  become  dull.  We  cannot  lay 
down  any  rule.  The  length  of  time  a  blade  should  last  depends  upon 
so  many  conditions.  If  the  machine  has  been  constantly  employed 
upon  beavers.  Cheviots,  and  broadcloths,  the  blades  will  require 
sharpening  more  quickly  than  if  we  have  been  cutting  light  suitings, 
tropicals,  or  6-oz.  dress  goods.  Again,  good  pure  wool  is  not  so 
hard  on  the  blades  as  shoddy  or  mungo.  On  medium  goods  a 
cylinder  ought  to  last  for  from  four  to  five  months. 

With  a  view  to  saving  the  labour  of  the  skilled  cropper,  machinists 
have  devised  sets  of  beds.  These  are  of  various  shapes,  and  fashioned 
to  meet  a  growing  demand.  Instead  of  the  ledger  blades,  with  their 
straight  edges,  we  have  blades  of  many  shapes  and  designs,  with 
which  the  cropper  may  almost  work  mechanically.  The  adjustment 
of  these  beds  is  very  delicate  and  yet  easily  managed,  when  once 
the  process  is  thoroughly  understood. 

Some  goods  are  shorn  twice,  or  oftener.  It  is  one  of  the  opera- 
tions which  are  repeated  often  to  bring  out  a  special  characteristic 
in  make-up  or  weave. 

Crabbing.  —  One  of  the  operations  applied  to  worsteds  alone  is 
that  known  as  crabbing.  The  object  is  to  obtain  lustre  and  proof 
against  rain-spotting. 

The  machine  (fig.  584)  consists  of  a  series  of  pairs  of  rollers  hori- 
zontally placed  one  above  the  other.  The  under  roller  of  each  pair  runs 
half  immersed  in  boiling  water;  the  bottom  rollers  are  driven  directly, 
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and  the  upper  rollers  are  driven  by  friction  from  the  lower  ones.     Made 
of  cast  iron,  the  rollers  are  apt  to  cause  rust  stains  unless  precautions 
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are  taken.  One  measure  is  the  varnishing-  of  the  rollers.  To  cause 
the  varnish  to  adhere,  the  iron  is  first  damped  over  with  acetic  acid ; 
then,  when  a  slight  coat  of  rust  has  formed,  a  solution  of  tannin  is 
brushed  over.  When  dry,  the  roller  will  take  on  the  coating  of  varnish. 
Another  precaution  is  to  cover  the  rollers  with  layers  of  cotton,  which, 
after  the  rollers  have  been  in  use  for  some  time,  form  a  compact  and 
firm   mass. 

The  treble  crabbing  machine  is  in  common  use.  But  the  time 
to  be  given  crabbing,  the  tension  of  the  goods,  the  weight  of  pressure 
on  the  upper  rollers,  and  the  order  of  the  process  all  vary  within 
wide  limits,  according  to  the  nature  of  the  material  under  treatment. 
In  some  cases  the  piece  is  run  from  lower  roller  to  lower  roller,  the 
upper  rollers  being  used  for  pressure  only;  in  other  cases  the 
piece  is  wrapped  on  the  lower  roller  of  the  first  pair,  and  passes 
on  to  its  upper  roller,  and  thence  to  the  lower  roller  of  the  second 
pair,  and  so  on.  Every  portion  of  the  piece  must  get  precisely  the 
same  treatment,  and  running  the  cloth  backwards  and  forwards 
through  the  machine  is  almost  certain  to  bring  about  that  end. 

Whatever  variations  may  be  permitted,  two  points  must  be  insisted 
on:  first,  that  the  goods  lie  upon  the  rollers  in  perfect  smoothness, 
and  without  crease,  the  selvages  lying  truly  parallel  to  the  length 
of  the  machine  and  at  right  angles  with  the  axes  of  the  rollers;  second, 
that  the  fabric  is  quickly  cooled,  as  soon  as  the  crabbing  is  finished, 
by  dipping  in  a  trough  of  cold  water  kept  for  the  purpose. 

Successful  crabbing  is  generally  the  result  of  long  training  and 
high  intelligence.  Many  factors  have  to  be  considered,  such  as  the 
quality  of  the  material,  the  weave,  and  the  ultimate  uses  of  the  fabrics 
subjected  to  the  process.  The  effects  of  crabbing  on  the  feel  of 
the  cloth  must  be  considered;  heavy  pressure,  long  continued, 
gives  a  high  lustre  and  hardness;  low  pressure,  carried  on  for  a 
considerably  longer  time,  imparts  almost  the  same  lustre  and  a  soft 
feel. 

Shrinking. — Another  worsted  operation  of  a  different  nature  may 
also  be  noted  here.  This  is  shrinking.  Precluded  from  milling,  in 
most  instances,  yet  worsted  wools  have  a  certain  degree  of  felting 
property  in  them.  Under  moisture,  changes  of  temperature,  and 
pressure,  worsted  cloths  shrink  a  good  deal.  To  save  future  trouble, 
the  manufacturer  wisely  undertakes  to  see  through  the  shrinking 
himself.  After  the  cloths  have  been  scoured  and  dried,  they  are 
damped  again,  and  then  hung   up  in  the  shrinking  room.     There  are 
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various  appliances  of  this  kind,  but  we  can  only  look  at  the  one  mean- 
while (fig.  585).  It  is  a  small  apparatus,  consisting  mainly  of  a  pair 
of  endless  chains,  two  wheels,  and  rods  extending  between  in  endless 
chains,  and  delivery  rollers  for  cloth,  with,  of  course,  feed  apparatus. 
Cne  of  each  pair  of  chain-driving  wheels  is  a  star,  and  between  its 
poinib  it  carries  forward  a  supply  of  hanging  rods,  one  after  the 
other.     The  first  fold  of  cloth  is  dropped  over  the  first  rod,  and  hangs 


Fig.  585.  — Shrinking  Machine  (W.  Whiteley  &  Sons,  Ltd.).     This  machine  can  be  made  to  any  length 

or  any  height. 

down  to  the  depth  designed,  the  letting-down  being  stopped  auto- 
matically by  the  moving  forward  of  a  chain  link.  Allowed  to  descend 
no  farther,  the  cloth  now  rises,  and  as  soon  as  it  has  come  to  the  level 
of  the  rods,  it  finds  another  rod  ready  for  it  to  drop  over.  So  long 
as  the  length  of  the  chain  holds  out,  the  process  might  go  on.  The 
size  of  the  room  and  the  strength  of  the  apparatus  limits  the  work. 
Having  hung  till  dry,  the  cloth  is  shrunk  to  a  reasonable  extent. 

Roll  Boiling. — Faced  woollens  and  many  kinds  of  worsteds  are 
given  lustre  by  boiling.  The  cloth  is  wound  at  full  width  and  moderate 
degree  of  tension  on  to  a  roller,  with  a  hollow  core,  either  wood  or 
iron.      If  the  core  is  of  iron,    it  is  perforated.      Having  been  wound 
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on,   the    roll    is  covered    with  a  canvas  wrapper,   which   is    tied    over 
securely  at  both  ends.     For  the  boiling  of  the  rolls  the  best  appliance 
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is  a  cistern,  deeper  than  the  length  of  the  rolls,  with  a  steam  coil 
in  its  bottom,  and  capable  of  holding  six  or  more  rolls  at  a  time 
standing  on  end,  resting  on  a  false  bottom,  to  keep  them  out  of  risk 
of  contact  with  the  steam.  When  all  the  rolls  are  in,  they  are  covered 
with  water,  and  the  cistern  closed.  Then  the  steam  is  blown  in, 
quickly  bringing   the  water   to   the    boil.      After   boiling   for   four  or 


Fig.  5S8.— Continuous  Rotary  (Hydraulic)  Pressing  Machine  (W.  VVhiteley  &  Sons,  Ltd.) 


five   hours,   the  rolls  are   lifted   out   and  cooled,    unless  some  further 
treatment  in  the  same  direction  has  been  determined  on. 

The  process  of  boiling  has  somewhat  the  same  effect  as  blowing 
after  crabbing,  but  the  action  is  more  thorough.  As  everyone  should 
know,  boiling  water  acts  as  a  softener  on  wool  fibres,  rendering  them 
sensitive  to  pressure  and  plastic.  What  remains  of  the  felting  ten- 
dency of  the  wools,  acting  under  pressure,  produces  a  compactness 
in  the  cloth. 
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Brushing.  — 

Though  a  very  sim- 
ple operation,  the 
judicious  apphcation 
of  brushing  has  im- 
portant effects  upon 
the  finish  of  cloths. 
The  usual  brushing 
machines  are  sets  of 
horizontal  brushes, 
with  frame  for  carry- 
ing the  cloths  from 
one  beam  on  to  an- 
other, with  the  brushes 
tween. 

Dewing  or  Damping.  — 
When  the  cloth  has  stiffened 
to  dryness,  it  is  sometimes 
necessary  to  bring  it  back  to 
dampness  again,  for  further 
treatment.  This  is  done  on 
the  dewing  machines  (fig.  586). 
There  are  two  models  of  this 
machine,  the  one  with  the 
brush  spraying  appliance  and 
the  other  with  a  set  of  spray- 
ing nozzles.  At  one  time  the 
spraying  mechanism  beat  out 
the  brush  distributor,  but  now 
the  improved  brush  distributor 
has  been  found  to  answer 
better,  because  of  the  neces- 
sary continuousness  of  the 
spray  sending  too  much  water 
on  to  the  cloths. 

Steaming  and  Brushing. — 

Another  machine  of  somewhat 

similar  shape  is  the  steaming 

and     brushing    machine    (fig. 

587).       In    front   of  the    guide 
Vol.  VIII. 


176 


122  FINISHING    PROCESSES 

roller  a  steam  box  is  set,  which  distributes  the  vapour  over  the  pass- 
ing cloth,  which  is  then  drawn  through  brushes. 

Pressing. — There  are  many  methods  of  pressing,  but  the  object 
and  effects  are  practically  the  same.  It  is  merely  a  question  of  con- 
venience which  press  should  be  applied ;  or,  perhaps,  it  may  be 
found  that  one  form  of  press  is  more  economical  than  another.  In 
most  cases  the  general  administration  of  the  factory  has  the  last  say 
in  the  matter.  The  object  of  pressing  is  to  flatten  firmly  the  fibres 
of  the  cloth  upon  each  other,  and  impart  lustre  by  that  means.  The 
points  to  be  observed  are  the  avoidance  of  creases,  and  the  impres- 
sion of  one  layer  of  the  cloth  upon  the  other.  With  our  hydraulic 
rotary  (fig.  588)  and  other  presses  this  is  not  difficult  if  ordinary  care 
is  taken. 

Decatizing  or  Roll  Steaming. — This  may  not  be  the  final  operation 
in  all  cases,  but  it  certainly  fixes  finally  the  character  of  the  cloths. 
Whatever  lustre,  nap,  face,  pattern,  or  other  feature  has  been  brought 
up,  the  decatizing  will  render  it  permanent.  The  operation  is  simple, 
and  involves  nothing  more  than  common  discretion.  The  best  way 
is  to  work  up  gradually.  If,  instead  of  decatizing  all  at  once,  say 
after  the  last  shearing,  we  give  the  cloth  treatment  after  the  first 
raising  and  cropping,  then  a  little  more  after  the  steaming  and  brush- 
ing, and  then  a  gentle  touch  after  the  last  shearing,  and  final  treatment 
after  the  pressing,  a  finish  would  be  imparted  which  nothing  could 
surpass. 
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Practical  Methods  of  Examining  Textile  Fabrics 

Composition  of  Fabric.  —  The  substance  of  a  fabric  consists  of 
fibres  which  have  been  spun  into  yarns.  The  method  by  which  the 
yarns  have  been  combined  determines  the  structure  and  character  of 
the  cloth  or  fabric.  A  coloured  fabric  has  been  dyed  or  printed; 
a  white  fabric  has  been  bleached.  For  the  purpose  of  imparting  a 
finished  appearance,  bulk,  or  weight  to  the  fabric,  starches,  pastes, 
gums,  and  mineral  substances  are  added.  Study  of  a  fabric,  there- 
fore, involves  enquiry  into  the  following  facts:  i,  Construction  of 
a  fabric — that  is,  the  manner  in  which  weft  and  warp  are  combined; 
2,  kinds,  sizes,  and  twists  of  yarns;  3,  kinds  and  qualities  of  fibres; 
4,  dyes  and  colouring  methods;  5,  finishing  materials  and  adultera- 
tions. 

A  Method  of  Dissecting  a  Cloth. — Cut  from  the  piece  a  strip  of 
cloth  measuring  3  in.  broad  and  5  in.  long  the  way  of  the  warp. 
With  a  fine  crocheting  needle  clear  off  the  crossing,  or  weft,  threads, 
laying  bare  the  warp  threads  to  the  depth  of  about  ^  in.  Lay  the 
cloth  flat  on  a  piece  of  white  paper,  and  spread  out  the  loose  warp 
ends  as  widely  as  possible  without  bending  them ;  then  gum  down 
the  tips  of  the  warp  ends  to  the  paper,  and  number  them  i,  2,  3,  4,  5, 
and  so  on.  Draw  a  weft  thread  carefully  out  from  the  edge  of  the 
cloth,  holding  the  body  of  the  cloth  firmly  down.  When  the  weft 
thread  has  been  drawn  quite  clear  on  to  the  bare  warp  threads,  the 
combination  of  the  two  will  appear.  Write  on  a  piece  of  paper 
*' Pick  i",  and  opposite  in  a  horizontal  line  draw  an  open  square 
for  every  passing  of  the  weft  thread  over  the  warp  thread  and  a 
shaded  square  for  every  passing  of  the  weft  under  the  warp.  Unless 
the  pattern  is  a  very  large  one,  the  operator  will  soon  find  that  he  is 
noting  down  repetitions  of  the  same  order  in  the  line  of  squares.      As 
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the  beginner  is  not  supposed  to  know  the  kind  of  pattern  under  study, 
we  allow  a  margin,  and  examine  the  record  for  two  repeats  of  the 
same  order.  These  found,  mark  the  first  warp  end  in  the  first  repeat 
No.  I,  and  reject  all  those  threads  preceding,  numbering  the  warp 
ends  over  again.  Draw  off  the  second  weft  thread,  name  it  "  Pick  2", 
and  record  its  interlacings  with  the  warp  threads  as  before.  Continue 
the  operation  till  a  repetition  of  the  order  shows  that  the  depth  of  the 
pattern  has  been  exceeded.  Mark  off  at  the  points  where  repetition 
begins,  both  at  the  side  and  bottom,  and  within  those  points  you  find 
a  complete  map  of  the  cloth  structure. 

Some  obstacles  to  cloth  dissection  have  to  be  noted.  If  the  cloth 
is  a  heavily  milled  woollen,  the  threads  of  weft  and  warp  cling  closely 
together,  the  crinkled  little  fibrils  tangled  in  a  very  intricate  manner. 
Or,  it  may  be  that  the  cloth  is  a  plainly  finished  fabric,  with  a  weft 
composed  of  two  threads  lightly  twisted.  Unless  care  is  exercised, 
one  weft  pick  may  be  treated  as  two.  Or  again,  in  some  cloths 
the  same  pick  is  repeated  several  times  in  succession,  and  the  student 
may  be  readily  led  into  the  mistake  of  taking  two  picks  for  one.  By 
patience  and  careful  observation,  however,  these  difficulties  are  over- 
come. 

Simple  Coloured  Patterns.  —  The  colours  on  a  piece  of  cloth  give 
it  an  appearance  of  complexity  which  may  not  be  in  the  structure. 
Dissect  the  structure  and  mark  the  names  of  the  colours  found  on 
each  warp  end  and  weft  pick.  In  some  cases  variation  in  colour  may 
extend  to  two  or  more  repeats  of  the  same  structure  or  weave;  but 
careful  mapping  will  show  up  the  fact  clearly.  Both  structure  and 
method  of  varying  colour  are  shown  on  the  plan  or  map. 

The  reason  for  this  is  simple.  Excepting  in  very  rare  cases,  a 
warp  thread  or  a  weft  thread  is  the  same  colour  throughout  its  length. 
A  weft  cannot  be  woven  to  show  one  half  green  and  the  other  half  blue 
or  red;  if  red  is  required  for  the  pattern  it  must  be  shown  by  the 
raising  of  a  red  warp  thread.  Variegated  warps  and  wefts  are  used 
for  special  purposes,  and  with  pretty  effect;  but  the  normal  production 
of  coloured  patterns  is  by  weaving  wefts  and  warps  each  one  colour 
throughout.  If  a  line  of  weft  shows  different  colours,  it  is  safe  to 
conclude  that  the  fabric  has  been  printed.  Printed  patterns  can  be 
detected  in  this  way. 

Faced,  Doubled,  and  Brocaded  Cloths. — Analysis  of  complex 
cloths  obviously  presents  some  difficulties.  The  first  point  to  be 
determined  is  the  number  of  warps  and  wefts  in  the  thickness  of  the 
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fabric.  There  may  be  two  wefts  and  one  warp,  two  warps  and  one 
weft,  two  warps  and  two  wefts,  and  perhaps  added  figuring  threads 
which  we  call  extra  warps  or  wefts.  The  simplest  way  is  to  treat 
the  whole  structure  as  though  it  were  a  single  cloth,  taking,  say,  the 
double  warp  as  two  warp  ends  in  succession,  and  the  double  pick 
as  two  picks  in  succession.  Indicating  the  difference  between  the 
two  warps  and  the  two  wefts  by  different  marks,  proceed  to  dissect 
and  record  as  for  a  single  cloth.  When  the  record  of  the  pattern  is 
complete,  examination  of  the  map  will  show  how  all  the  threads  have 
been  combined. 

No  matter  how  complex  a  cloth  may  be,  it  is  at  bottom  nothing 
more  than  a  combination  of  warp  and  weft. 

Identification  of  Patterns. — Textile  patterns  are  said  to  be  com- 
plete on  so  many  warp  threads  and  so  many  weft  threads,  technically 
named  ends  and  picks.  A  pattern  may  be  simple  or  composite,  and 
it  is  the  custom  in  the  trade  to  name  composite  patterns  designs  and 
simple  patterns  weaves.  Alternate  crossing  of  warp  over  weft,  the 
first  pick  crossing  over  all  the  odd-numbered  threads,  and  the  second 
pick  crossing  over  all  the  even  -  numbered  threads,  is  called  plain 
weave.  Simple  twilling  is  the  crossing  of  weft  over  three  or  more 
warp  ends  and  under  one,  the  pattern  beginning  one  warp  end  aside 
to  right  or  left  on  each  successive  pick.  The  twills  are  named  three- 
end,  four-end,  five-end,  ten-end,  or  sixteen-end  according  to  the  num- 
ber of  warp  threads  required  to  complete  the  pattern.  Variations  in 
twills  are  numerous.  A  four-end  twill,  for  example,  may  flush  the  weft 
over  three  warp  ends  and  pass  it  under  one,  or  pass  the  weft  over 
two  and  under  two  warp  ends,  forming  what  is  known  as  the  cassi- 
mere  twill.  Or  if  we  take  a  nine-end  twill,  the  possible  variations  are 
considerable.  A  simple  nine-end  twill  is  one  in  which  only  the  ninth 
warp  thread  is  flushed;  but  we  may  have  one  which  flushes  three, 
sinks  two,  flushes  one,  and  sinks  three  weft  picks,  written  ^-^^-  We 
see,  therefore,  that  the  name  of  a  twill  indicates  only  the  number  of 
warp  threads  required  to  make  it  complete.  Then  there  are  broken 
twills,  pointed  twills,  and  fancy  weaves  variously  named.  These 
and  their  forms  are  fully  shown  in  Part  V  of  this  work.  Having 
made  himself  acquainted  with  the  types  of  weaves,  the  student  of 
cloths  can  readily  identify  them.  The  effect  of  typical  weaves  upon 
cloth  structure  is  always  the  same;  having  identified  the  weave  we 
know  what  to  expect.  This  is  specially  useful  in  analysing  com- 
posite designs   made  up  of  two  or  more  weaves.      Another  point  to 
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be  noted  is  the  interlacing  of  warp  with  weft  in  relation   to  texture. 
The  fewer  interlacings  the  closer  the  texture  will   be. 

Threads  per  Inch  in  Cloths. — In  large  measure  the  value  of  a 
fabric  is  calculated  by  the  number  of  threads  per  inch  it  contains. 
By  the  aid  of  a  magnifying  glass  it  is  easy  to  count  the  number  of 
threads  in  an  inch  of  cloth.  Measure  off  an  inch  of  the  fabric  and 
count  the  number  of  threads  lying  crosswise  and  the  number  of 
threads  lying  lengthwise;  add  the  numbers  together,  and  the  number 
of  threads  per  inch  is  the  total. 

A  sample  worsted  cloth,  woven  plain,  contains  150  threads  per 
inch,  and  the  piece  under  examination  only  contains  145  threads 
per  inch;  we  examine  the  cloth  to  discover  the  cause.  Lay  the  warp 
threads  of  the  cloth  together  side  by  side  and  fill  up  with  them  an 
inch  of  space;  do  the  same  with  the  weft  threads.  Count  the  threads 
of  both,  and  divide  by  2,  which  is  the  number  of  intersections,  and 
if  the  total  is  150  the  cloth  has  been  woven  on  a  wider  setting  than 
the  sample.  If  the  total  is  only  145  the  threads  are  thicker  than  the 
sample,  and  the  cloth,  though  not  greatly  different  in  actual  weight, 
is  of  coarser  texture. 

Increasing  the  Number  of  Threads  per  Inch  in  Cloths. — A  fabric 
consists  of  two  layers  of  yarn,  one  weft  and  one  warp.  Therefore 
the  rough  rule  is:  Lay  the  threads  of  warp  side  by  side  to  the  breadth 
of  an  inch ;  lay  the  weft  threads  side  by  side  to  the  breadth  of  an 
inch,  and  the  total  number  of  threads,  divided  by  the  number  of 
intersections,  equals  the  number  of  threads  in  a  perfect  cloth  woven 
with  these  yarns.  A  weaver  would  add  modifications  of  the  rule; 
but  it  serves  for  practical  comparison  of  fabrics  very  well. 

Cloths  vary  greatly  in  weight  and  texture,  and  it  is  necessary  to 
know  the  principles  upon  which  these  variations  are  effected.  41  s 
worsted  warp  and  weft,  for  instance,  give  each  150  threads  to  the 
inch,  and  the  weave  is  plain,  making  two  intersections.  The  inter- 
sections exactly  halve  the  300  threads,  and,  as  the  picks  and  ends  are 
equal,  we  have  75  each  of  warp  and  weft  threads  in  the  inch  of  cloth. 

Suppose,  however,  we  examine  a  prunelle  twill  woven  with  the 
same  yarn.  In  this  twill  the  weft  passes  over  two  warp  threads  and 
under  one,  three  warp  threads  and  two  weft  picks  completing  the 
pattern,  giving  five  threads  in  all.  Dividing  150  by  5,  we  find  that 
there  are  thirty  patterns  to  the  inch.  Three  warp  threads  being  in 
each  one  of  the  thirty  patterns,  the  cloth  now  contains  ninety  warp 
ends  to  the  inch. 
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Take  another  example.  We  liave  a  cloth  \v(jven  with  the  same 
weft,  but  on  a  warp  giving  182  threads  to  the  inch.  Adding  182 
and  150  together,  and  dividing  by  2,  which  is  the  number  of  inter- 
sections in  the  plain  weave,  we  have  166  threads  to  the  inch  in  round 
numbers.  As  the  number  of  weft  picks  and  warp  ends  is  equal,  there 
are  83  of  each  in  the  cloth.  Reduction  of  the  diameter  of  the  warp 
threads  increases  both  the  number  of  warp  threads  and  the  number 
of  weft  threads  in  the  cloth. 

The  principle  in  both  cases  is  the  same,  though  it  works  out 
differently.  It  is  obvious,  however,  that  the  reduction  of  intersected 
threads  by  10  per  cent  is  practically  the  same  as  reducing  the  inter- 
sections of  the  same  threads  by  10  per  cent.  Results  in  actual  cloths 
do  not  come  exactly  to  the  theory,  but  the  ratios  are  exact  enough 
for  all  purposes. 

Finding-  Diameters  of  Yarns. — The  common  general  rule  for  find- 
ing the  diameters  of  yarns  is:  The  square  root  of  the  number  of  yards 
in  I  lb.  gives  the  number  which  will  lie  side  by  side  in  an  inch  of 
space.  The  rule  is  a  sort  of  general  principle,  however,  rather  than 
a  definite  guide,  for  it  holds  good  in  no  particular  case.  For  example, 
2S  count  of  cotton  gives  1680  yd.  to  the  pound.  The  square  root  of 
1680  is  40.9,  or  nearly  41.  By  no  manipulation  can  40  threads  of 
2  s  cotton  be  got  to  lie  in  an  inch  of  space.  It  is  quite  possible  that 
the  actual  diameters  of  the  threads  are  given  by  the  rule,  but  on  every 
spun  thread  there  are  infinitesimal  hairs  protruding  which  hinder 
them  from  lying  close.  For  that  reason  we  have  to  make  deductions 
which  vary  considerably  according^  to  the  nature  of  the  yarns.  For 
a  hard-spun  cotton  5  per  cent  is  quite  enough,  for  a  medium  cotton 
7  per  cent,  and  for  a  soft-spun  cotton  10  per  cent  may  be  allowed. 
In  the  same  manner  we  require  to  make  an  allowance  of  from  12  to 
16  per  cent  of  a  deduction  on  the  square-root  number  for  woollens. 
Deducting  7  per  cent  from  the  40.9  given,  we  find  that  38  is  the  fair 
average  of  threads  of  2  s  count  of  cotton  yarn  which  will  lie  in  the 
space  of  I  inch.  The  operator,  therefore,  must  frequently  use  his 
judgment.  If  the  count  of  the  yarn  in  a  fabric  has  been  given,  the 
square  root  of  the  number  of  yards  in  i  lb.  can  be  taken  as  the  base 
of  further  investigation.  If  the  discrepancies  are  irreconcilable,  the 
only  resort  is  to  lay  the  yarns  side  by  side  up  to  the  space  of  an  inch 
and  count  them.  The  result  gives  the  actual  diameters  of  the  yarns 
to  within  about  5  or  7  per  cent  on  the  whole. 

A  still   shorter  method  of  measuring  yarns,  and  one  largely  used 
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by  textile  workers,  is  measurement  by  standard  gauges.  The  gauge 
length  for  worsted  is  2|  in.,  for  woollen  lyV  i^^-j  for  cotton  4yV  in- 
The  number  of  threads  the  length  of  the  gauge  weighing  i  grain  is 
the  number  of  the  yarn  count.  If  20  cotton  threads  the  length  of  the 
gauge  weigh   i   grain,  the  count  is  20s. 

Characteristic  Qualities  of  Yarns. — Yarns  composed  of  different 
fibres,  or  spun  into  yarns  of  different  classes,  have  outstanding  char- 
acteristics by  which  they  may  be  identified  under  normal  conditions. 
Woollen  yarns  are  hairy,  soft,  resilient,  irregular  in  surface,  and 
varying  in  lustre.  Worsted  yarn  is  a  defined  thread,  but  slightly 
hairy,  harder  than  woollen,  but  elastic,  and  fairly  lustrous  all  through. 
Mohair  yarn  is  almost  as  bright  in  lustre  as  silk,  with  a  clean  body, 
in  which  the  component  fibres  are  visible,  and  rather  hard  to  the 
touch.  Cotton  yarn  is  smooth,  firm,  clean,  almost  devoid  of  elasticity 
and  lustre,  and  hard  unless  when  very  softly  spun.  Linen  yarn  of 
high  quality  is  straight  and  fine,  of  a  gummy  lustre,  of  medium  hard- 
ness but  firm  consistence,  and  slightly  elastic  in  feel.  Silk  is  lustrous, 
clean,  clear,  soft  to  the  touch,  and  firm  in  body.  Spun  silk  has  lustre, 
and  may  be  spun  to  any  degree  of  softness  or  hardness,  but  it  is  always 
spongy,  lacking  the  fine  body  of  true  silk.  Artificial-silk  yarns  are 
hard,  with  a  dullish  lustre,  smooth  to  the  touch,  and  inelastic. 

Twist  of  Yarns.  —  With  one  exception  all  yarns  are  made  by 
twisting  small  fibres  together.  The  solitary  exception  is  pure  silk, 
which  stands  in  a  class  by  itself.  Silk  twisting  is  for  doubling  purposes 
merely,  and  is  not  to  be  considered  at  present.  In  all  other  yarns, 
twist  is  supremely  important. 

There  are  two  methods  of  twisting  a  thread.  We  may  twist  from 
left  to  right  or  from  right  to  left.  The  normal  twist  is  from  left  to  right. 
If  a  thread  has  been  wrongly  twisted,  it  has  an  effect  on  the  appearance 
of  the  cloth  into  which  it  is  woven.  By  the  twist  the  fibres  composing 
the  yarn  are  all  laid  in  one  direction,  their  edges  catching  the  light 
at  a  given  angle.  An  opposite  twist  must  present  the  edges  of  the 
fibres  to  the  light  at  a  different  angle,  and  therefore  changes  the 
appearance  of  both  yarn  and  cloth.  To  produce  certain  effects  the 
left-handed  twist  may  be  used;  but  if  the  cloth  is  to  be  an  ordinary 
fabric,  the  right-hand  twist  must  be  uniform. 

The  twist  of  yarns  has,  therefore,  a  great  interest  for  the  student 
of  cloths.  The  subject  is  rather  technical,  and  common  practice  can 
hardly  be  described  as  based  upon  strictly  scientific  principles.  But 
a  simple  outline  of  the  subject  is   necessary.      The   general    rule   is: 
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"The  turns  per  inch  in  yarns  must  vary  as  the  square  root  of  the 
counts".  Some  yarns,  however,  are  spun  hard  and  others  soft;  one 
kind  of  fibre  demands  a  larger  number  of  turns  per  inch  to  form  the 
yarn  than  others.  For  example,  to  find  the  turns  per  inch  required 
for  a  good  Egyptian  cotton  warp,  mule-spun,  multiply  the  square  root 
of  the  count  by  3.606;  for  a  weft  of  the  same  quality  multiply  the  square 
root  of  the  count  by  3.163.  The  other  multiples  most  common  are: 
For  American  mule-spun  warp,  3.75;  weft,  3.25;  ring-frame  warp,  3.8; 
Surat  mule-spun  warp,  3.8;  weft,  3.5;  ring-frame  warp,  4.0;  short 
cottons,   mule-spun  warp,  4.0;   weft,  3.6;   ring-frame  warp,  4.2. 

To  bring  the  twist  variations  under  a  scientific  rule.  Professor 
Armitage  drew  out  a  table  of  twist  co-efficients  which  we  give,  with 
his  explanations. 

Twist  Co-efficients  for  Various  Yarns. 

Twist  Co-efficients. 


Single  Botany  worsted,  70s  quality, 
,,  ,,  for  doubling, 

Twofold  ,,  70s  quality, 

Single  ,,  60s  quality, 

,,  ,,  60  s  for  doubling. 

Twofold  ,,  60s,  ... 

Single  c. -bred  worsted,  50-56  s  quality, 
,,  ,,  50-56  s  for  doubling 


Twofold 
Single 

Twofold 
Single 


50-56  s  quality, 
40-50  s  quality, 
40-50  s  for  doubling 
40-50  s  quality, 
32-40  s  quality, 
32-40  s  for  doubling 
32-40  s, 


Twofold  ,, 

Single  Saxony  woollen, 

,,  ,,  for  doubling, 

Twofold  ,, 

Single  Cheviot  woollens, 

,,  ,,  for  doubling. 

Twofold  ,, 

Single  cotton,    ... 
Twofold  cotton, 
Single  cotton  for  doubling,    ... 

"To  find  the  number  of  turns  per  inch  for  any  count  of  yarn, 
multiply  the  square  root  of  the  number  of  yards  per  pound  by  the  twist 
co-efficient,  and  divide  by   1000. 


Very 
Tight. 

Tight. 

Medium. 

Soft. 

Very 
Soft. 

— 

120 

105 

90 

— 

1 10 

90 

88 

78 

67 

155 

140 

125 

1 10 

95 

1 10 

100 

90 

80 

70 

102 

93 

81 

71 

60 

145 

130 

115 

100 

85 

— 

100 

85 

70 

— 

95 

85 

70 

64 

53 

135 

120 

105 

90 

75 

90 

75 

60 

88 

78 

67 

57 

46 

125 

no 

95 

80 

65 

— 

80 

65 

50 

— 

81 

71 

60 

49 

39 

115 

100 

85 

70 

55 

200 

165 

130 

95 

60 

138 

no 

95 

74 

53 

195 

165 

135 

105 

75 

185 

150 

115 

80 

45 

J  27 

106 

85 

64 

42 

180 

150 

120 

90 

60 

145 

130 

115 

100 

85 

205 

175 

145 

115 

85 

145 

124 

102 

82 

60 
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"Five  grades  of  twist  are  given  in  each  case,  viz.  very  tight^  tight ^ 
medium^  slack,  and  very  slack.  The  very  tight  twists  are  such  as  would 
be  used  for  braids,  Genappe  yarns,  yarns  for  voiles,  and  for  crepons, 
for  heald-making,  for  sewing  cottons,  &c.  The  tight  twists  are  such 
as  would  be  used  for  warp  yarns  to  be  woven  without  sizing;  medium 
twists,  such  as  would  be  used  for  both  warp  and  weft;  slack,  such  as 
would  be  used  for  wefts  only;  very  slack,  for  special  purposes,  as  yarns 
for  milling,  or  hosiery  yarns." 

Measuring  the  Twists  of  Yarns. — To  find  the  number  of  turns 
per  inch  actually  put  into  a  yarn  is  difficult,  unless  some  form  of 
mechanical  aid  is  used.  To  the  cloth  examiner,  this  knowledge  is 
very  important,  and  he  should  provide  himself  with  any  one  of  the 
numerous  machines  invented  for  measuring  the  twists  of  yarns.  They 
are  nearly  all  on  the  same  principle,  having  a  dial  marked  for  left 
and  right  twists,  inches  plate,  holder  with  nut  and  bolt  secured  across 
the  plate,  and  turning  wheel.  To  test  the  twist  in  a  yarn,  slacken 
the  nut  on  the  dial  at  zero  and  screw  back  the  nut.  Place  the  yarn 
in  the  jaws,  drawing  it  carefully  to  proper  tension,  and  turn  the  handle 
till  all  the  twist  is  out.  By  taking  the  number  of  revolutions  indicated 
on  the  dial,  and  dividing  by  the  number  of  inches  to  which  the  machine 
has  been  set,  you  obtain  the  number  of  twist  turns  per  inch. 

Dissection  of  Yarns. — A  yarn  may  be  composed  of  a  single  spun 
thread,  or  two  or  more  threads  of  the  same  kind  and  quality,  or  several 
single  yarns  composed  of  different  fibres.  Dissection  of  single  yarns 
has  high  technical  uses,  but  for  the  ordinary  student  of  fabrics  the 
work  is  hardly  necessary.  Doubled  yarns,  however,  are  easily  dissected, 
and  yield  very  interesting  results.  The  quality  of  a  cloth  depends 
substantially  upon  the  kind  and  quality  of  yarns  used  in  weaving  it. 
Two  cloths  may  have  the  same  outward  appearance  and  weight,  and 
yet  the  one  be  much  superior  to  the  other.  Imitation  worsteds,  for 
instance,  are  made  by  twisting  a  shoddy  upon  a  cotton  yarn,  the 
cotton  giving  streng-th  and  consistency  to  the  short  shoddy  wool.  The 
operation  of  dissecting  doubled  yarns  is  very  simple,  and  hardly  needs 
description.  Carefully  untwist  the  yarns,  and  set  them  apart  for 
examination  or  comparison  with  the  sample.  If  the  standard  yarns 
contain  more  threads,  or  threads  of  a  higher  grade,  than  the  yarn  being 
tested,  the  fact  will  become  evident.  If  three  thicker  threads  have  been 
combined  to  give  the  effect  and  weight  of  five  threads,  the  yarn  is 
inferior  by  a  great  deal.  For  it  must  always  be  remembered  that 
the  higher  the  count  of  the  yarn  the  higher  its  value,  both  in  spinning 
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quality  and  tensile  strength.  I^^or  example,  a  20  s  cotton  is  less  than 
half  the  value  of  a  doubled  40s,  though  th(^  diameters  of  both  are 
practically  equal. 

Comparison  of  Linen  and  Cotton  Yarns. — Sometimes  cotton  cloths 
are  finished  to  imitate  linen,  and  sold  as  linen.  Detection  of  the  fraud 
is  very  easy.  Untwist  the  yarn  of  which  the  cloth  is  composed;  if  it  is 
cotton,  the  yarn  will  fall  away  into  small  fibres,  averaging  little  more 
than  an  inch  in  length;  if  the  cloth  is  linen,  the  fibres  are  very  long, 
and  lie  almost  flat  together,  with  very  little  twist.  Even  unskilled 
hands  can  draw  out  fine  fibres  of  three  or  more  inches  in  length  from 
a  good  linen,  though  the  fibres  really  average  a  much  greater  length. 

Separation  of  Mixed  Fibres. — For  many  purposes,  wool  and  cotton, 
wool  and  silk,  cotton  and  silk,  are  mixed  openly;  but  it  is  sometimes 
necessary  for  the  student  of  cloths  to  find  exactly  the  proportions 
contributed  by  each  one  of  the  mixed  fibres  to  the  substance  of  the 
fabric.  Various  tests  are  used,  and  we  select  those  most  commonly 
employed. 

To  Find  the  Amount  of  Cotton  in  a  Union  Cloth. — Boiling  a  piece 
of  the  cloth  weighing  about  25  gm.  in  a  strong  solution  of  caustic 
alkali  dissolves  the  wool.  When  the  wool  has  been  thoroughly  dis- 
solved, allow  the  liquor  to  cool,  and  lift  out  the  remaining  cotton. 
Dry  thoroughly  in  a  hot  oven,  and  weigh.  The  difference  between 
25  gm.  and  the  present  weight  gives  the  amount  of  cotton  in  the 
cloth,  and,  of  course,   the  amount  of  wool. 

To  Extract  the  Wool  from  a  Union  Cloth. — Sulphuric  acid  acts 
rapidly  on  cotton,  and  leaves  the  wool  untouched.  Steep  the  cloth 
in  a  bath  of  weak  sulphuric  acid.  When  all  the  cotton  has  dissolved, 
take  out  the  remainder  and  wash  clean.     Dry  and  weigh. 

To  Find  the  Amount  of  Cotton  Mixed  with  Silk. — Take  a  piece 
of  the  cloth  of  a  known  weight.  Dissolve  16  gm.  copper  sulphate 
in  150  cc.  of  water,  add  10  gm.  pure  glycerine,  then  add  a  solution 
of  caustic  soda  in  drops  till  the  precipitate  at  first  formed  dissolves. 
Steep  the  fabric  in  the  mixture;  the  silk  will  dissolve,  leaving  the 
cotton  untouched.     Dry  the  remainder  and  weigh. 

Detection  of  Wool  in  Silk. — Treat  the  fabric  in  a  weak  solution  of 
sulphuric  acid,  and  the  silk  breaks  up  into  a  brownish  mass,  which 
a  little  tannic  acid  will  precipitate,  while  the  wool  is  intact. 

To  Find  the  Amount  of  Added  Matter  in  Silks. — To  estimate  cor- 
rectly the  amount  of  fibre  in  a  silk  sample  it  is  necessary  to  strip  from 
it  all  water,  gum,  and  mineral  or  other  weighting  substances,     {a)  Test 
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for  water.  Silk  absorbs  30  per  cent  of  its  weight  in  water  without 
showing  dampness.  Weigh  the  sample  to  be  tested,  and  then  place 
in  a  hot  oven  for  an  hour;  take  out  and  weigh;  replace  in  the  oven 
and  test  the  cloth  till  the  drying  effects  no  appreciable  difference  in 
the  weight.  The  weight  of  the  silk  then  gives  the  percentage  of 
moisture.  {b)  Test  for  amount  of  gum.  Weigh  the  silk.  Steep 
it  for  an  hour  in  pure  water.  Boil  twice  for  an  hour  in  a  strong 
soap  bath,  using  a  fresh  bath  each  time.  Rinse  out  the  soap.  Dry 
and  w^eigh  as  for  moisture.  {c)  Test  for  added  weighting  matters. 
Take  the  degummed  silk  and  boil  in  a  solution  of  binoxalate  of  potash; 
wash  and  dry  thoroughly.  The  difference  in  weight  tells  the  per- 
centage of  weighting  materials  added.  If  the  weighting  materials 
have  been  so  concocted  as  to  escape  detection  by  the  foregoing  method, 
subject  the  fabric  to  a  systematic  treatment  with  successive  baths  of 
weak  caustic  soda,  hydrochloric  acid,  and  water.  Afterwards  dry  and 
weigh. 

Dissolving  Silks. — A  method  of  testing  the  purity  of  silks  is  by 
dissolution.  Curiously  enough,  cultivated  silks  and  tusseh  silks  are 
not  equally  affected  by  the  same  reagents.  The  reasons  for  the  dif- 
ference have  never  been  given  to  the  satisfaction  of  those  who  have 
studied  the  subject.  Several  years  ago  some  practical  experiments 
were  made  with  both  silks,  and,  though  the  results  have  not  com- 
manded absolute  confidence,  they  are  sufficiently  clear  and  reliable 
for  general  uses. 

„  True  silk.  Tusseh. 

Keagent.  Period  of  Dissolution.  Period  of  Dissolution. 


Hot  caustic  soda,  10% 
Cold  hydrochoric  acid 
Nitric  acid 
Zinc  chloride 
Chromic  acid       ... 


12  minutes 50  minutes. 

rapid.  partially  in  two  days. 

5  minutes 10  minutes. 

rapid.  slow. 

very  rapid very  slow. 


Tests  for  Dyes. — The  rapid  advances  recently  made  in  dyeing  have 
rendered  dyeing  analysis  a  scientific  task  involving  much  research  and 
long  training.  At  the  same  time,  however,  dyers  have  reduced  per- 
manence of  dyed  goods  to  a  mere  question  of  price.  If  the  price  is 
paid,  colours  absolutely  fast  can  be  procured.  Of  course  if  a  fast 
dye  is  dearer  than  a  fugitive  dye  of  the  same  shade,  it  is  always  a 
temptation  to  the  dyer  to  pass  off  the  cheaper  for  the  more  valuable 
article.  Some  knowledge,  therefore,  of  the  relative  qualities  of  dyes 
is  useful  to  the  dealer  in  fabrics. 


METHODS   OF    EXAMINING    TEXTILE    FABRICS      133 

Simple  Comparisons. — Dyes  are  said  to  be  fasl  tcj  li^''hl  and  soap- 
ing; therefore  the  simplest  way  of  determining  their  values  is  by  sub- 
jecting the  colours  to  light  and  soaping. 

To  test  the  fastness  of  a  dye  to  light,  fix  a  piece  of  the  fabric  by 
the  edges  to  a  board ;  cover  over  half  of  the  piece  with  a  board  or 
other  material  impenetrable  to  light;  expose  to  the  strong  sunlight, 
taking  note  of  the  number  of  hours  of  the  exposure.  By  comparing 
the  part  under  the  board  with  that  which  has  been  exposed,  and  taking 
into  account  the  length  of  exposure,  a  rough  idea  of  the  value  of 
the  dye  can  be  obtained. 

To  test  the  fastness  of  a  dye  to  soaping  or  washing,  boil  a  piece 
of  the  cloth  for  an  hour  in  a  strong  soapy  liquor  and  wring  out  firmly. 
If  no  appreciable  loss  appears,  the  dye  may  fairly  be  accepted  as  fast. 

Chemical  Tests  for  Dyes.^ — The  vast  number  of  dyes,  and  the  varia- 
tions in  their  composition,  render  testing  by  all  save  the  expert  a 
rather  difficult  task.  There  are  a  few  reagents,  however,  which,  in 
careful  hands,  yield  results  of  considerable  value.  The  reagents 
chiefly  useful  are:  i.  Caustic  soda,  made  by  dissolving  i  oz.  of  the 
dry  salt  in  10  oz  of  water.  2.  Hydrochloric  acid,  sold  in  a  pure 
state  and  diluted  for  use  with  an  equal  volume  of  water.  3.  Calcium 
hypochlorite,  made  suitable  for  testing  by  dissolving  ^  oz.  of  the 
powder  in  10  oz.  of  water,  4.  Nitrous  acid,  composed  of  equal 
volumes  of  two  liquids,  nitrite  of  sodium  and  sulphuric  acid,  ^  oz. 
of  each  dissolved  separately  in  16  oz.  water,  5.  Potassium  cyanide, 
rendered  suitable  for  use  by  dissolution  of  i^  oz.  of  the  solid  salt 
in  20  oz.  of  water.  6.  Nitric  acid,  reduced  to  proper  strength  by  an 
equal  volume  of  water.  7.  Sodium  carbonate.  8.  Sodium  hydro- 
sulphite.     9.   Zinc  hydrosulphite. 

Method  of  Applying  the  Reagents. — Select  the  reagents  which  are 
most  suitable  for  the  fabrics  and  the  dyes  to  be  tested  and  place  in 
small  porcelain  bowls  arranged  in  a  series.  Enter  a  small  piece  of 
the  fabric  into  the  first  of  the  series,  and,  if  no  action  is  obtained, 
pass  on  to  the  next.  When  a  change  takes  place,  note  the  reagent 
and  the  changes  occurring.  By  reference  to  any  good  textbook  on 
the  chemistry  of  dyeing,  the  student  will  learn  the  meaning  of  the 
facts  observed.  Through  careful  experiment  a  knowledge  of  the  relative 
values  of  the  dves  and  the  substances  by  which  colours  are  produced 
may  be  acquired. 

Tests  for  Indigo. — To  discover  whether  or  not  a  genuine  indigo 
dye  has   been   used,   on   cloths  professedly  coloured  by  that  valuable 
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agent,  apply  the  following  tests.  If  the  cloth  has  been  dyed  with 
indigo,  passing  it  through  a  bath  of  dilute  sulphuric  acid  has  no 
effect.  Next  pass  the  fabric  through  a  caustic  soda  solution,  and  if 
the  indigo  is  good  no  effect  will  be  visible.  Prepare  a  strong  solution 
of  strong  nitric  acid  and  the  fabric  will  be  changed  to  a  dull  white 
colour  in  it,  the  indigo  being  dissolved.  Another  test  is  sodium 
sulphite,  which  will  discharge  the  indigo  in  a  closed  vessel. 

Analysis  of  Cotton  Cloths  for  Filling  and  Moisture. — To  find  the 
amount  of  fibre  contained  in  a  piece  of  cotton  cloth  it  is  necessary  to 
divest  it  of  moisture  and  any  filling  or  weighting  material  which  may 
have  been  added  in  the  finishing.  Separate  tests  may  be  taken 
for  each  addition  by  itself,  or  a  test  may  be  used  to  determine  the 
total  amount  of  fibre,  {a)  Test  for  Moisture. — Take  a  piece  of  cloth 
weighing  20  gm.  and  dry  in  a  hot  oven,  testing  it  till  the  heat 
effects  no  change  in  the  weight.  Weigh  carefully,  and  the  differ- 
ence obtained  is  the  amount  of  moisture  in  the  cloth.  {b)  Testing 
for  Mineral  Matters. — Burn  a  piece  of  cloth  weighing,  say,  10  gm. 
in  a  crucible  till  the  ash  is  quite  white.  Weigh  the  ash.  Allow 
I  per  cent  for  the  ash  of  the  fibre;  the  rest  is  filling.  (c)  Test  for 
Amount  of  Pure  Fibre. — Take  a  piece  of  cloth  weighing  20  gm.  and 
treat  as  follows:  Soak  in  water  and  squeeze  out  as  much  of  the  filling 
as  possible.  Boil  in  water  containing  i  per  cent  of  caustic  soda  for 
over  an  hour;  wash  in  water.  Boil  in  water  containing  i  per  cent 
of  hydrochloric  acid;  wash  clean.  Boil  in  pure  water  for  an  hour. 
Dry  in  a  hot  oven  as  for  moisture  test.  The  weight  of  cloth  remain- 
ing is  the  amount  of  pure  fibre. 

Defects  in  Fabrics. — The  process  of  textile  manufacture,  even  in 
its  simplest  forms,  is  a  long  one,  including  many  different  operations, 
and  a  fault  in  any  one  of  these  operations  is  almost  certain  to  tell  in 
the  cloth.  The  fault  may  be  corrected  in  the  department  of  the  factory 
in  which  it  occurs;  but  the  chances  of  error  are  so  numerous  that 
the  small  percentage  of  obvious  defects  in  fabrics  is  a  matter  for 
wonder.  Defects  in  cloths  may  be  traced  to  the  following:  i.  Faults 
in  yarns;  2,  faults  in  design  and  weaving;  3,  faults  in  finishing  and 
packing  or  warehousing. 

I.  Faults  in  Yarns. — Irregular  drawing  produces  great  differences 
in  the  thickness  of  yarns  of  the  same  count,  causing  uneven  cloths. 
The  weft  and  warp  cross  in  curiously  bent  curves  instead  of  straight 
lines.  Neppy  yarns,  caused  by  unclean  fibres,  jumping  drawing 
rollers,   or  too    rapid   drawing,    making   little    knots  and    thin   places. 
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have  an  equally  bad  effect  on  tlie  aj^pearance  of  the  cloth,  impart- 
ing" to  it  a  rough,  unequal  texture.  Irregular  twisting,  now  hard 
then  slack,  gives  a  clouded  appearance  to  the  surface  of  the  fabric 
which  no  finishing  can  avert.  Accidental  changing  of  the  twist  from 
right-hand  to  left-hand  has  the  same  effect,  though  the  clouding 
takes  place  only  at  those  parts  of  the  web  in  which  the  accident  has 
occurred.  Doubling  yarns  opposite  in  spinning  twist  has  the  effect 
of  crinkling  and  puckering  the  face  of  the  cloth. 

2.  Faults  in  Design  and  Weaving — One  of  the  cloth  defects  most 
commonly  observed  is  that  technically  called  *' cockle",  consisting  of 
an  unevenness  of  texture  which  may  be  little  more  than  an  almost 
imperceptible  alternation  of  tightness  and  slackness  at  certain  points 
in  the  cloth,  or  bulging  crinkles,  or  series  of  crinkles,  giving  the  fabric 
the  appearance  of  having  been  badly  shrunk.  "Cockle"  may  arise 
from  various  causes,  but  error  in  design  is  the  most  frequent  cause. 
It  is  an  almost  invariable  rule  that  the  take-up  of  weft  and  warp  in 
the  breadth  of  a  cloth  must  be  equal  within  the  completed  pattern. 
If  more  warp  is  put  into  the  cloth  at  one  place  than  another,  balance 
is  destroyed  and  the  whole  texture  cockles.  The  demand  for  novelty 
in  pattern  has  caused  manufacturers  to  take  risks  and  play  with  the 
basic  principles  of  cloth  manufactures.  In  faced  and  double  cloths, 
the  temptation  is  specially  high,  an  attractive  pattern  cheaply  produced 
being  very  profitable.  Weaving  of  a  woollen  weft  on  a  cotton  warp' 
is  common  and  productive  of  useful  cloths,  but  intermingling  of  cotton 
and  woollen  weft  and  cotton  and  woollen  warp  is  bad  practice,  and 
must  always  result  in  a  fabric  unworthy  of  use.  A  hard  fibre  makes 
a  good  extra  yarn  for  a  soft  fabric,  but  it  must  not  enter  into  the 
foundation  structure  of  the  cloth.  Limp  and  lifeless  cloths  are  pro- 
duced by  long  flushes  of  soft  wefts,  the  covering  power  of  the  latter 
yarn  concealing  the  defect  from  the  casual  observer.  A  semblance  of 
strength  may  be  given  a  cloth  of  this  kind  by  a  backing  of  hard-spun 
warp ;  but  the  effect  on  the  wearing  quality  of  the  fabric  is  even  worse, 
the  weak  weft  being  broken  and  worn  away  by  the  friction  of  the  warp. 
By  analysis  of  cloths,  the  buyer  is  enabled  to  discover  these  defects  and 
their  causes. 

Cloth  defects  caused  by  bad  weaving  are  fairly  numerous.  Cracks 
in  cloths  are  caused  by  a  repeat  of  the  weaving  action  without  a  pick  of 
weft,  making  a  slender  line  of  unfilled  warp  across  the  breadth  of  the 
web.  "Cockle"  may  result  from  unequal  tension  on  the  warp,  or  lack 
of  adjustment  between  the  letting-off  of  the  warp  and  the  take-up  of 
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the  loom  Lines,  looking  as  though  a  pin-point  had  been  heavily 
drawn  along  the  surface  of  the  fabric,  called  "reed-rake",  are  caused 
by  a  reed  out  of  balance  striking  a  slanting  blow  on  the  cloth  fell 
either  upward  or  downward.  An  occasional  zigzag  in  the  line  of  the 
warp  may  arise  from  a  bent  reed  wire,  or  it  may  be  that  the  thread  has 
been  sleyed  through  the  wrong  dent.  Breaks  in  warp  and  weft  must 
occur,  but  they  should  not  leave  traces  too  frequent  and  too  obvious. 
On  high-class  fabrics  this  defect  is  obviated  in  the  finishing,  but  cheap 
fabrics  are  apt  to  show  a  large  number  of  knots  if  the  weaving  has 
been  careless  or  the  yarns  bad.  Breaks,  clouds,  and  loops,  or  scobs, 
are  among  the  other  flaws  which  mar  the  surface  of  the  texture.  The 
cloth  buyer  is  entitled  to  regard  these  as  reducing  the  value  of  the 
cloth.     Good  weaving  makes  cloth  in  which  they  seldom  occur. 

3.  Faults  in  Finishing. — Many  of  the  defects  in  fabrics  are  caused 
in  finishing.  Brittleness  in  woollens  may  be  caused  by  either  car- 
bonizing or  milling.  Hard-milled  cloths  should  be  woven  of  very 
strong  wools,  and  inferior  qualities  are  often  used  for  the  purpose. 
Poor  nap  on  both  woollens  and  worsteds  is  caused  by  injudicious 
cropping;  shades  may  be  made  by  irregular  cropping,  though  it  is 
possible  that  faults  in  the  dyeing,  or  unsuitable  mixtures  of  yarns, 
may  have  been  the  cause.  Here,  also,  "cockle"  may  occur,  from 
fault  of  the  felting  or  the  stentering.  A  cloth  which  spots  in  rain, 
or  readily  changes  in  damp  air,  has  not  been  properly  "crabbed"  or 
decatized. 

The  most  frequent  faults  in  white  goods  and  cotton  fabrics  are 
stains  and  mildew.  Oil  stains  and  grease  spots,  accidental  dye  stains, 
and  other  marks  of  that  sort,  are  easily  dealt  with,  because  of  the  long 
time  each  branch  of  the  textile  trade  has  been  at  the  job.  Benzine,  or 
some  other  volatile  solvent,  is  applied  to  the  spot,  and  the  stain  dis- 
appears, leaving  not  a  trace  upon  the  fabric.  One  of  the  latest  agents 
for  removing  stains  is  petrol,  and  it  is  very  effective. 

Mildew. — If  stains  are  easily  removed,  mildew,  which  has  been 
quite  as  long  a  trouble  in  the  textile  world,  can  hardly  be  removed 
at  all,  once  it  has  got  a  firm  hold  on  a  cloth.  There  are  many  varieties 
of  mildew,  popularly  distinguished  by  their  colours:  i.  Green  mildew. 
This  fungus  is  due  to  two  growths,  Penicilliwm glauctun  and  Aspergillus 
glaucus,  closely  allied;  they  increase  rapidly  and  form  large  patches 
on  the  cloth.  2.  Brown  mildew.  Due  to  various  species  of  fungi, 
of  which  Puccinia  gratninis  is  the  most  common;  brown  mildew  is 
frequently   mistaken   for  iron   stains;    but  the   uniformity  ©f  the   rings 
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it  forms  distinguishes  it  easily.  3.  Yellow  mildew.  Occurring  in  large 
irregular  yellow  patches,  yellow  mildew  is  due  to  Oidhini  aiirantiacum 
and  a  yellow  variety  of  the  Aspergillus  glaiicusy  and  develops  readily 
under  close  and  damp  conditions.  4.  Black  mildew.  Belonging  t(j 
the  genus  Tilletia,   black  mildew  grows  very  quickly. 

Mildew  is  a  disease  which  it  is  easier  to  prevent  than  to  cure. 
Dressings  composed  of  flour  and  other  cereals  were  long  supposed 
to  be  solely  the  media  in  which  the  fungi  would  develop;  therefore 
the  occurrence  was  attributed  to  bad  or  old  flour-dressing  materials. 
But  it  has  been  shown  over  and  over  again  that  mildew  occurs  in 
cloths  sized  with  a  starch  dressing  and  a  mineral  filling.  It  is  probable 
that  the  disease  originates  in  the  size,  whether  of  starch  or  flour  paste, 
and  certainly  the  antiseptics  now  constantly  added  to  all  forms  of 
dressings  have  reduced  the  disease  greatly  both  in  frequency  and 
severity  of  attack. 

There  is  another  side  to  the  matter,  however.  Mildew  develops 
in  dampness  and  among  stagnant  air.  A  warehouse  or  store,  there- 
fore, in  which  the  goods  are  kept  in  a  close  or  damp  atmosphere  is 
almost  certain  to  cause  mildew  on  cloths.  Dry  and  well-ventilated 
storage  is  one  of  the  surest  preventives  of  mildew.  Frequent  unrolling 
and  reversing  the  bales  of  goods  has  also  a  very  strong  effect  in  keeping 
away  the  disease.  If,  when  the  cloths  begin  to  show  signs  of  mildew, 
they  could  be  hung  up  in  a  well-ventilated,  heated  drying-room,  and 
afterwards  firmly  brushed,  the  attack  would  be  warded  off  effectually. 

If  the  disease  is  obviously  the  fault  of  the  finisher,  the  cloth  should 
be  returned  to  the  factory. 

Contrary  to  a  common  notion,  we  find  that  mildew  does  not  act  on 
the  cloth  fibres,  excepting  by  the  fungoid  growths  spreading  in  between 
the  threads.  Mildew  does  not  feed  on  the  fibres.  This  is  an  impor- 
tant fact,  showing  that  if  the  fungus  is  killed  without  marking  the  finish 
of  the  cloth,  no  harm  has  been  caused  by  the  disease. 
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Abaca,  the  name  given  in  the  Philippine  Islands 
to  the  Musa  textihs,  the  plantain  from  the 
inner  bark  of  which  Manila  hemp  is  obtained. 

Abb,  weft,  or  woof;  fleece  skirtings;  in  some 
districts  the  term  was  applied  to  both  warp 
and  weft  yarns. 

Abb  wool,  wool  for  warp  yarns. 

Abroma,  the  rope  fibre  derived  from  the  bark 
of  the  Abroma  luigtisfa,  a  handsome  flower- 
ing tree  grown  in  the  East  Indies. 

Acetate  of  alumina,  a  mordant  largely  em- 
ployed in  calico  printing  and  dyeing,  known 
as  "red  liquor"  in  the  trade;  commonly 
made  by  (i)  dissolving  alumina  in  acetic 
acid,  (2)  mixing  together  solutions  of  lime 
acetate  and  aluminium  sulphate,  (3)  mixing 
lead  acetate  with  alum  or  sulphate  of  alu- 
mina. 

Acetate  of  iron,  the  mordant  known  as  "black 
liquor",  produced  by  combining  iron  with 
acetic  acid. 

Acetate  of  lead.  Commonly  named  "sugar  of 
lead  ",  because  of  its  sweet  taste,  and  ob- 
tained by  combining  acetic  acid  with  metallic 
lead.  Acetate  of  lead  is  employed  as  a  con- 
ditioning and  vi'eighting  agent  for  silks. 

Acetate  of  lime,  prepared  by  neutralizing  acetic 
acid  with  lime  or  chalk,  and  used  in  the 
preparation  of  extract  colours  in  calico 
printing. 

Acetic  acid.  Chemically  described  as  methyl- 
formic  acid,  and  formed  by  acetous  fermen- 
tations of  alcohol,  acetic  acid  is  one  of  the 
most  useful  agents  used  by  calico  printers 
and  dyers,  because  it  is  a  solvent  of  aniline 
dyes  as  well  as  of  metallic  oxides  and  colour 
lakes;  used  largely  in  wool  dyeing  with  acid 
colours. 

Acetin,  acetic  glycerine ;  obtained  by  com- 
bination of  glacial  acetic  acid  and  glycerine, 
one  part  of  the  latter  to  two  of  the  former,  at 
boiling-point;  a  costly  but  effective  solvent. 

Acid,  a  substance  capable  of  uniting  with  bases 
to  form  salts  by  the  substitution  of  its  hy- 
drogen by  the  base. 


Acid  colours,  a  ^lass  of  coal-tar  colours,  usually 
themselves  colourless  salts,  but  having  the 
property  of  combining  with  acids  to  form 
colour  bases  or  dyes. 

Actias,  a  genus  of  silk  moths  found  in  India, 
producing  a  silk  unreliable  in  colour,  but 
otherwise  useful ;  the  best  known  is  named 
Actias  selene. 

Adjective  dyes,  colouring  substances  attached 
to  fibres  by  mordants,  and  changing  in  char- 
acter with  the  kind  of  mordant. 

Agave,  the  fibre  derived  from  the  American 
aloe,  which  has  been  found  useful  in  rope 
and  twine  manufacture. 

Ageing,  the  process  of  oxidizing  the  bleaching 
agent  in  the  cloths,  which  are  taken  from 
the  chlorine  bath  and  left  lying  exposed  to 
the  air.  The  term  is  used  generally  to 
denote  oxidizing  by  exposure  to  the  air. 

Ailanthus,  the  name  given  to  a  kind  of  silk- 
worm, Attacus  Cynthia,  because  it  feeds 
on  the  Ailanthus  glandulosa,  a.  tree  grown 
in  Italy  and  France. 

Alencon,  Point  d'Alen^on ;  a  guipure  or  point 
lace,  composed  of  simple  stitches,  the  loops 
being  linked  into  each  other  over  groups  of 
transverse  threads,  but  capable  of  being 
wrought  into  forms  of  remarkable  beauty 
and  intricacy. 

Algin,  extract  of  marine  plants  of  the  Zostera 
genus,  employed  in  the  dressing  and  finish- 
ing of  fabrics. 

Alizarin,  the  colouring  principle  of  madder, 
artificially  obtained  by  converting  anthra- 
cene through  a  process  of  oxidization  and 
treatment  with  sulphuric  acid.  There  is  a 
large  class  of  alizarine  colours. 

Alkali,  a  base  capable  of  forming  salts  and 
having  the  power  of  changing  blue  vege- 
table matter  to  green.  Soda,  potash,  and 
ammonia  are  the  alkalis. 

Alpaca,  the  Auchenia  paco  of  zoology,  and 
generally  known  as  a  species  of  llama 
domesticated  in  Peru,  possessing  a  long, 
silky    fleece;    the    long,    silky    wool   of    the 
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alpaca;  the  fine,  lustrous  cloth  woven  with 
yarns  spun  from  alpaca  wool ;  the  fine  wor- 
sted or  union  cloths  iniitating  alpaca. 

Alum,  a  complex  salt,  the  base  of  which  is 
alumina.  The  form  used  by  finishers  and 
dyers  is  the  double  sulphate  of  aluminium 
and  ammonia. 

Alnming,  treating  cloths  to  be  dyed  with  ace- 
tate of  alumina  as  a  mordant. 

Ammonia,  the  hydroxide  of  ammonia,  obtained 
as  a  by-product  in  gas-making. 

Ammonium  carbonate,  a  compound  of  ammonia 
sometimes  used  as  a  wool-scouring  agent. 

Amylum,  the  principle  of  starch. 

Angle,  the  slant  of  a  twill. 

Angle-stripper,  a  carding  roller  which  draws 
the  wool  from  the  licker-in  and  transfers  it 
to  the  cylinder  of  the  scribbler. 

Angora,  the  goat  reared  originally  in  the  vila- 
yet of  Angora,  in  Asia  Minor,  but  now  bred 
in  Cape  Colony  and  elsewhere,  valued  for 
its  long,  silky  wool ;  the  wool  of  the  Angora, 
otherwise  called  mohair. 

Aniline,  the  basis  of  many  dyes  derived  from 
coal  tar.  Aniline  itself  is  a  colourless  oil 
prepared  from  benzene ;  it  unites  with  acids 
to  form  colour  salts. 

Annatto,  the  reddish  dye  obtained  from  the 
pulp  enveloping  the  seeds  of  the  annattu 
tree,  native  to  tropical  America;  it  is  vari- 
ously named  arnotto,  arnatto,  annotto,  &c. 

Antherea,  a  genus  of  moths  belonging  to  the 
Bombyx  family,  and  silk-producing;  the 
leading  varieties  are:  A.  paphia  or  Tusseh, 
A.  mylitta,  A.  pernyi,  A.  niiiga  or  assama, 
A.  7neza7tkoorie,  A.  roylei. 

Anthracene,  the  green  grease  obtained  from 
the  third  distillate  of  coal  tar,  which  is  the 
base  of  alizarine  colours. 

Anti-ballooning,  appliances  acting  so  as  to 
prevent  the  yarn  flying  out  between  the 
front  drawing  rollers  and  the  bobbins  on 
spinning  frames. 


Anti-friction  bowls,  small  rollers  fitted  into 
levers  on  many  textile  machines  to  reduce 
friction. 

Aoudad,  the  bearded  argali,  a  wild  sheep  bred 
in  the  Atlas  mountains. 

Argali,  the  gigantic  Siberian  wild  sheep,  cap- 
able of  domestication,  and  j'ielding  a  fine, 
hairy  wool. 

Armozeen,  a  stout  black  silk,  used  chiefly  for 
hatbands. 

Artificial  silk,  a  substitute  for  natural  silk, 
obtained  by  treating  cellulose,  obtained  from 
any  source,  usually  cotton  waste  or  wood 
pulp,  by  various  processes,  the  chief  object 
of  which  is  to  impregnate  the  cellulose  with 
nitrogen. 

Art  square,  a  tapestry  or  Scotch  carpet  woven 
in  one  piece  to  form  a  square  in  the  centre 
of  a  room. 

Asbestos,  a  fibrous  mineral  allied  to  horn- 
blende, and  closely  resembling  flax  in  ap- 
pearance ;  valued  because  of  its  incom- 
bustible quality. 

Assouplage,  the  French  term  for  the  process 
by  which  souple  silk  is  produced. 

Astrakhan,  a  warp-pile  worsted  fabric  woven 
in  imitation  of  the  curling  wool  of  the  Astra- 
khan sheep. 

Astringents,  various  kinds  of  tannic  acids,  used 
as  agents  in  dyeing  textile  fibres. 

Atlas,  a  rich  silk  fabric  woven  in  India ;  the 
Attacus  atlas,  the  largest  of  silk  moths,  pro- 
ducing a  silk  of  great  strength  and  weight. 

Attacus,  a  genus  of  silk  moths,  formerly  re- 
garded as  a  class  of  wild  silks ;  the  genus 
includes  the  A.  ricini,  or  eria,  A.  Cynthia, 
or  ailanthus,  A.  atlas,  and  A,  selene, 

Axminster,  the  knotted  pile  carpet  of  British 
make,  tufted  by  hand  and  woven  on  the 
hand  loom. 

Azo  dyes,  colours  derived  from  naphthalene, 
the  second  distillate  of  coal  tar 


B 


Back,  the  under  side  of  a  faced  or  double  cloth. 

Backed  cloths,  cloths  which  are  made  thick  by 
extra  weft,  extra  warp,  or  another  ply  of 
cloth,  woven  on  the  back. 

Backfilled  R.  finish,  a  kind  of  cotton  finishing. 

Backing,  the  weft  or  warp  employed  in  forming 
the  back  of  a  faced  cloth. 

Backing-oflf,  uncoiling  the  slack  yarn  from  the 
spindle  on  the  mule  spinning  frame. 

Back  roller,  that  roller  in  a  set  of  drawing 
rollers  which  first  takes  in  the  sliver  or 
roving  on  drawing  and  spinning  frames. 


Back  stop-motion,  any  one  of  the  several  ap- 
pliances designed  to  stop  the  motion  of  a 
spinning  or  drawing  frame  when  a  fault 
occurs. 

Backwashing,  the  operation  of  washing  the 
wool  after  gilling  and  before  combing. 

Bagging,  coarse  canvas  cloth,  made  of  jute. 

Baize,  heavy  woollen  cloth  woven  with  thick 
warp  and  weft  and  felted,  usually  green  in 
colour. 

Bale,  a  package  of  raw  cotton.  The  size  of 
the  bale  has  not  been  standardized.     Ameri- 
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can  cotton  bales  averaj^e  about  500  lb.  in 
weigfht  and  26  cubic  feet  in  bulk  ;  Brazilian 
and  Peruvian  bales  vary  greatly  both  in 
vveigfht  and  size.     Also  a  package  of  cloth. 

Bale-breaker,  a  machine  which  breaks  up  the 
masses  of  pressed  cotton  taken  from  the 
bales. 

Ball,  a  bundle  of  fibre,  sliver,  yarn,  or  twine, 
made  up  in  the  form  of  a  ball. 

Balling,  coiling  warp  sections  into  balls  ;  wind- 
ings slivers  of  wool  into  balls  for  the  French 
drawing-  frame;  forming  the  finished  twine 
into  balls  for  commerce. 

Balling  finisher,  a  gilling-  frame  in  worsted 
manufacture  fitted  with  an  appliance  for 
balling-  the  slivers. 

Balling  machines.  Slivers  are  balled  on  several 
machines,  the  main  feature  of  which  is  the 
reciprocal  action  of  the  feed  guide  and  the 
receiving;  ball. 

Balloon,  a  cylindrical  frame  surrounded  by 
steam  pipes,  for  drying-  sized  woollen  warps. 

Ballooning,  the  fligrht  of  the  yarn  between  the 
front  roller  and  the  ring-  on  the  ring'-spinning- 
frame. 

Band,  the  strong-  cord  which  connects  the 
whorl  of  the  spindle  and  the  driving  tin 
cylinder  on  the  spinning  frame. 

Bandanna,  a  handkerchief  of  silk  or  cotton  in 
which  spots  or  figures  are  left  white  upon  a 
red  or  blue  g-round. 

Bank,  the  stand  from  which  a  yarn  or  strand 
is  fed  to  a  machine;  a  bobbin  creel. 

Barbados  cotton,  the  original  name  of  Ameri- 
can cottons,  because  introduced  from  the 
Island  of  Ang-uilla,  in  the  Barbados  group. 

Barras,  a  coarse  linen  fabric,  woven  plain. 

Barrege,  a  strong-  g-auze,  originally  woven  of 
silk  warp  and  wool  weft ;  as  woven  now  the 
warp  is  g-enerall}'  cotton. 

Barrel,  the  name  of  several  cylindrical  carriers 
of  yarns,  pattern  chains,  and  bands,  in  textile 
machines. 

Bartrees,  the  frame  upon  which  the  warp  is 
wound  in  hand-warping-. 

Barwood,  a  red  dye  obtained  from  the  wood  of 
the  Baphia  nitida,  a.  tree  native  to  Sierra 
Leone. 

Baryta,  oxide  of  barium,  the  salts  of  which 
are  employed  in  several  ways,  viz.:  (i) 
barytes,  the  sulphate  of  the  metal  barium, 
g-round  fine  and  treated  with  hydrochloric 
acid;  (2)  barium  carbonate,  a  costly  weig-ht- 
ing-  material  used  by  cotton  finishers,  ob- 
tained by  precipitating  barium  chloride  with 
carbonate  of  soda;  (3)  barium  chloride,  a 
colourless  salt  sometimes  used  as  a  filling-, 
but  more  commonly  used  for  making  barium 
carbonate;  (4)  barium  chromate,  sometimes 
employed  as  a  yellow  pigment  by  calico 
printers. 


Basic  colours,  a  class  of  coal-tar  colours  con- 
sisting of  almost  pure  colour  salts. 

Basket  -weave,  a  variation  of  the  plain  weave, 
in  which  the  same  crossing  of  warp  and 
weft  is  repeated  as  often  as  the  size  of  the 
pattern  requires. 

Bast  fibres.  Those  fibres  which  are  derived 
from  the  inner  bark  of  plants  or  shrubs  are 
called  bast  fibres;  flax,  hemp,  jute,  and  ramie 
are  typical. 

Batch,  the  product  of  a  spinning  frame  doffed 
at  one  time. 

Batching,  the  ranging  of  fibres  or  yarns  into 
quantities;   the  mixing  and  oiling  of  jute. 

Batten,  the  bar  which  forms  the  base  of  the 
loom  slay;  the  frame  which  carries  the 
Jacquard  cylinder;  sometimes  applied  to  the 
whole  slay  of  a  loom,  including  reed,  shuttle 
race,  and  shuttle  boxes. 

Batt  frame,  a  machine  devised  to  combine 
slivers  into  laps. 

Beam,  a  term  applied  to  any  loom  cylinder, 
viz.:  (i)  warp  beam,  the  roller  upon  which 
the  warp  is  wound  and  fixed  in  the  loom; 
(2)  cloth  beam,  the  roller  upon  which  the 
woven  cloth  is  wound;  (3)  breast  beam, 
which  is  placed  in  the  front  of  the  loom  to 
guide  the  cloth  on  to  the  beam ;  (4)  back 
beam,  which  guides  the  warp  from  the  warp 
beam  slung  below  to  the  back  of  the  heald 
shafts. 

Beamer,  the  workman  who  lays  the  warp  on 
the  beam. 

Beard,  the  hook  on  the  end  of  a  knitting- 
machine  needle. 

Beater,  a  set  of  arms  fixed  on  a  revolving 
spindle  or  roller,  breaking  open  and  soften- 
ing the  masses  of  fibre  forced  into  the  circle 
of  its  revolution. 

Beating-up,  the  action  of  the  reed  upon  each 
pick  of  weft,  driving  it  into  the  warp. 

Beaver,  a  faced  woollen  cloth,  heavily  milled 
and  finished  by  raising  the  nap,  shearing 
and  brushing. 

Beck,  the  vessel  full  of  dye  through  which  the 
goods  are  worked. 

Bed,  the  base  of  a  machine,  or  the  plate  upon 
which  an  operation  is  performed. 

Beer,  a  term  denoting  forty  threads  of  warp; 
sometimes  spelt  bier;  a  warp  is  said  to  con- 
sist of  so  many  beers ;  or,  in  warps  running 
in  strands,  of  so  many  half-beers. 

Beet.  A  beet  of  lint  is  a  bundle  of  flax  made 
up  for  the  mill. 

Beetle,  a  heavy  wooden  club  used  for  beating 
linen  and  cotton  bleached  fabrics  to  impart 
lustre. 

Beetling  machine,  the  machine  in  which  beetles 
are  geared  over  a  cylinder,  delivering  a 
rapid  succession  of  blows  upon  the  cloths 
wound  upon  the  cylinder. 
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Bellassed    rollers,    those    drawing    rollers    on 

which  a  portion  of  the  leather  coveringf  has 

loosened. 
Belt-fork,  the  two-pronged  lever  which  shifts 

the   driving    belt   of  any   machine  from   the 

fast  to  the  loose  pulley. 

Bengal,  the  raw  silk  gathered  in  the  Indian 
province  of  Bengal;    a  striped  muslin. 

Benzene,  a  colourless  liquid,  obtained  from  the 
first  distillate  of  coal  tar;  it  is  the  basis  of 
aniline  dyes. 

Berlin  wool,  a  fine  knitting  wool  yarn. 

Bichromate  of  soda,  a  compound  salt  of  chro- 
mium and  soda,  used  largely  as  a  mordant 
in  wool  dyeing. 

Billy,  the  cotton  sliibbing  frame. 

Binder  warp,  the  interior  warp  of  pile  fabrics, 
the  sole  function  of  which  is  to  hold  the 
structure  together;  the  back  warp  of  double 
or  faced  cloths. 

Binding  pick,  the  pick  of  weft  in  double  or 
faced  cloths  which  connects  the  face  and  the 
back. 

Bing,  the  stack  of  cotton  or  wool  built  up  in 
layers,  and  raked  vertically  down  for  mixing 
purposes  ;  sometimes  called  a  bink. 

Bird's  eye,  the  class  of  cloth  patterns  based 
on  the  diamond  twill,  the  special  feature  of 
which  is  a  small  dot  in  the  centre  of  each 
figure. 

Blackface,  the  breed  of  sheep  native  to  Scot- 
land; the  wool  of  the  blackface  sheep,  crisp, 
curling,  rather  hard,  but  felting  well. 

Black  liquor,  ferrous  acetate,  obtained  by  com- 
bining acetic  acid  and  iron,  or  other  ferric 
substances,  and  largely  used  as  a  mordant. 

Blanc  fixe,  artificial  barium  sulphate,  produced 
by  precipitating  barium  salts  with  sulphuric 
acid,  and  employed  by  finishers  as  a  con- 
ditioning and  weighting  material. 

Blandola,  a  patent  mucilage  for  finishing  cotton 
goods. 

Blanket,  a  heavy  woollen  fabric  woven  plain 
or  twilled,  finished  with  a  raised  nap,  and 
chiefly  useful  as  a  bed  covering.  Imitation 
blankets  are  woven  of  cotton,  the  nap  being 
raised  by  a  severe  carding  operation. 

Bleach,  any  bleaching  agent ;  bleached  cloth. 

Bleaching,  the  art  of  decolorizing  fabrics ;  any 
process  of  whitening  fabrics. 

Bleaching  liquor,  liquid  containing  chlorine,  or 
other  bleaching  agents. 

Blending,  mixing  together  wools,  cottons,  or 
silks,  in  proportions  designed  to  produce  a 
required  quality  of  yarn. 

Block  printing,  the  method  of  printing  by 
blocks,  as  distinguished  from  printing  with 

rollers. 

Blocks,  the  wooden  blocks  engraved  with  pat- 
terns which  the  textile  printer  impresses 
upon  cloths. 


Blonde  lace,  white  silk  pillow  lace. 

Blower,  the  term  applied  to  those  opening  and 
scutching  machines  which  drive  the  cotton 
through  by  means  of  fans;  but  the  scutcher 
is  the  blower  proper. 

Blowing-room,  the  scutching  department  of  a 
cotton  factory. 

Blue,  the  highest  grade  of  wool  in  the  old 
worsted  sorting  system. 

Bobbin,  a  round  spool  for  holding  yarn  ;  a  yarn 
spool  flanged  at  both  ends;  a  wooden  pin 
with  a  head  on  which  thread  is  wound  for 
lace  making. 

Bobbin-and-fiy  frame,  the  machine  which  draws 
and  twists  the  sliver  delivered  from  the 
drawing  frame,  and  winds  it  on  to  bobbins. 

Bobbin  creel,  any  frame  which  holds  bobbins 
supplying  yarn ;  the  spinning  or  warping 
frame. 

Bobbin  lace,  another  name  for  pillow  lace  (q.v.). 

Bobbin  stand,  a  large  frame  holding  the  yarns 
for  supplying  the  warping  reel. 

Bobbin-winder,  a  machine  for  winding  yarns 
from  hanks,  cops,  cheeses,  or  other  spools, 
on  to  bobbins. 

Bobbinet,  a  lace  net  made  by  hand  with  bobbins 
and  pillow;  a  machine-made  cotton  lace  net. 

Bobbinet  frame,  the  machine  originally  invented 
by  Heathcote  for  making  bobbinet. 

Boiled-off  silk,  degummed  silk. 

Boiling-off,  the  process  of  scouring  silks  in  boil- 
ing soapy  solutions  to  remove  the  natural 
gum. 

Bolette  condenser,  an  American  machine  for 
condensing  woollen  slivers  into  rovings  for 
spinning. 

Boll,  the  seed  vessel  of  cotton  and  flax.  The 
cotton  boll  contains  the  fibre. 

Boll-weevil,  an  insect  pest,  very  injurious  to  the 
cotton  crop. 

Bolt,  a  roll  of  cloth. 

Bombazin,  a  black  fabric  composed  of  worsted 
weft  and  silk  warp,  woven  in  a  fine  open  twill. 

Bombyx  mori,  the  genus  of  moths  the  cater- 
pillar of  which  is  the  silkworm  of  China.  It 
is  the  main  source  of  silk.  The  breed  has 
spread  all  over  the  world ;  there  are  three 
distinct  varieties  known  to  the  silk  trade, 
B.  mori,  B.  fortunatus,  and  B.  f ex  for. 

Book  muslin,  a  very  light  cotton  fabric,  usually 
woven  as  a  kind  of  gauze,  one  end  crossing 
one,  and  stiffened  in  the  finishing. 

Boon,  the  woody  portion  of  flax  and  hemp 
fibres,   which  is  removed  by  retting. 

Border,  the  outer  edge  of  a  pattern  or  cloth; 
selvage. 

Borders,  narrow  laces  and  fancy  tapes,  such 
as  galloons. 
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Botany,  gfeneric  term  for  fine  wools  of  hij^lust 
quality;  specifically  Australian  incriiio  wools. 

Bottom-board,  tlie  flat  board  at  the  base  ot"  a 
Jacquard;  in  some  looms  it  is  used  as  a  rest 
for  the  heads  of  the  hooks,  and  in  others  it 
merely  acts  as  a  guide  to  the  heald  cords. 

Bowking,  an  operation  in  the  bleaching  process, 
the  object  of  which  is  to  free  the  goods  from 
impurities  by  boiling  them  in  lime ;  in  some 
districts,  "bucking". 

Bowls  and  stocks,  a  warp-shedding  appliance, 
consisting  of  small  rollers  supported  on 
levers,  by  which  the  power  of  the  loom 
treadles  is  largely  multiplied. 

Bowstring  hemp,  a  strong  fibre  for  cordage, 
taken  from  the  inner  bark  of  the  Sanseviera 
zej'lanica,  a  native  of  the  East  Indies. 

Box  of  tricks,  factory  slang  term  for  the  dif- 
ferential gearing  in  the  bobbin -and  -  fly 
frames,  which,  acting  on  the  bobbin  drive, 
changes  the  speed  ratios  of  the  bobbins  and 
the  front  rollers. 

Braiding,  plaiting  narrow  braids  or  bindings. 

Bramwell's  feed,  a  combination  of  hopper  and 
spiked  apron  by  which  fibres  are  fed  into 
preparing  machines. 

Bran,  the  material  obtained  from  the  wheat 
in  the  process  of  milling;    grain  husks. 

Branning,  preparing  the  fabric  for  dyeing  by 
steeping  in  sour  bran  water;  fixing  the 
colours  on  the  warp  of  tapestry  carpets  by 
steaming  in  bran. 

Brazilwood,  a  fine  orange  dye,  obtained  from 
the  wood  of  the  Ccesalpinia  echinata,  grown 
in   Brazil. 

Break,  or  brake,  an  appliance  for  aiding  in 
the  stoppage  of  a  machine,  spinning-frame, 
or  loom. 

Break  board,  the  loaded  sled,  or  engine,  which 
takes  hold  of  the  twisted  strands  at  the  foot 
of  the  rope  walk,  and  is  drawn  upward  as 
the  rope  is  laid. 

Breaker,  machines  used  for  breaking  down  the 
hardness  of  bast  fibres ;  the  first  wool  card- 
ing engine,  otherwise  named  the  scribbler; 
the  first  of  a  pair  of  flax  carders ;  the  first 
of  the  cotton  carders  in  a  system  now  almost 
obsolete. 

Breech,  wool  grown  on  the  hind-quarters  of 
the  sheep  at  the  tail;  also,   britch. 

Broadcloth,  any  cloth  woven  more  than  27  in. 
wide;  specially  applied  to  woollens  and 
worsteds. 

Brocade,  a  silk  cloth  figured  with  metallic 
threads,    commonly    gold    and    silver;    the 


term    is    now    a|)pli<(l    lo    all    silks    having 
raised   figures. 

Brocatel,  the  coarsi-  ijrocadi-  used  largely  as 
l.qn-stry. 

Broken  twill,  a  weave  in  which  the  twill  line, 
running  from  right  to  left  or  left  to  right, 
is  broken  by  a  departure  from  the  regular 
order.  The  best  type  of  broken  twill  is  the 
satin  weave. 

Bromelia,  an  order  of  endogenous  plants,  from 
which  rope  fibres  are  derived. 

Brown  drawing,  the  fourth  quality  of  wool  in 
the  fleece,  according  to  the  worsted  sorting 
system. 

Brush  and  doffer,  a  contrivance  for  cleaning 
the  hackling  rods  of  the  flax-hackling  ma- 
chine. 

Brushing  machine,  the  machine  which  smooths 
down  the  raised  nap  on  woollen  and  worsted 
fabrics  after  cropping. 

Brussels,  the  heavy  warp-woven  carpet,  with 
a  looped  pile. 

Brussels  lace,  a  point  lace,  the  mesh  of  which 
is  made  with  the  pillow  and  bobbins;  a  lace 
with  a  hexagonal  mesh  formed  by  plaiting 
four  threads  to  a  perpendicular  line  of  mesh ; 
a  silk  lace,  with  the  meshes  partly  straight 
and  partly  arched. 

Buckram,  a  strong  linen  cloth,  woven  plain, 
and  stiffened  with  flour  paste,  china  clay, 
and  glue. 

Buenos  Ayres,  the  general  term  for  the  higher 
classes  of  South  American  wools. 

Bunch,  a  package  of  yarn  containing  a  number 
of  bundles ;  three  bundles  of  flax  yarn,  each 
bundle  containing  6000  yards. 

Bundle,  a  number  of  yarn  hanks  tied  together; 
a  bundle  of  flax  in  20  hanks.  A  bundle  of 
fine  cotton  weighs  5  lb.  ;  coarse  cotton  yarn 
is  made  up  in  bundles  weighing  10  lb. 

Bundling  press,  the  machine  used  for  pressing 
and  tying  the  hanks  of  cotton  3arn  into 
bundles. 

Burling,  picking  oft"  from  the  face  of  the  finished 
woollen  cloth  remains  of  burrs  and  knots 
caused  by  broken  threads  in  warp  and  weft. 

Burling  iron,  the  pincers  with  which  the  burler 
picks  off"  the  knots  and  burrs. 

Burr,  the  spiny  seeds  of  the  burdock,  or  prickly 
heads  of  grasses  and  plants,  which  attach 
themselves  to  the  wool  of  the  sheep. 

Burring,  the  operation  by  which  wool  is  cleared 
of  burrs. 

Burring  machine,  a  kind  of  wool  scutcher  which 
clears  the  wool  of  burrs. 
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Cable,  a  very  large  rof)e  made  of  flax  or  hemp 
yarns  twisted  in  multiples  of  three. 

Cable-laid,  rope  or  twine  spun  with  a  threefold 
twist. 

Calcium  chloride,  a  softeningf  material  used  in 
the  finishing-  of  cotton  goods;  obtained  as  a 
by-product  of  alkali  works,  but  may  be  made 
on  the  premises  by  treating  limestone  with 
hydrochloric  acid. 

Calender,  the  finishing  machine  designed  to 
impart  lustre  and  smoothness  to  woven 
fabrics.  It  is  constructed  of  hollow  metal 
and  solid  w-ood,  cotton  or  paper,  bowls  or 
cylinders,  geared  vertically  to  run  close 
above  each  other;  there  are  3-bowl,  5-bowl 
and  6-bowl  calenders. 

Calendering,  passing  the  cloths  through  the 
calender  as  often  as  required. 

Calico,  white  cotton  cloth. 

Calico  printing,  synonymous  with  textile  print- 
ing in  a  general  sense;  imprinting  coloured 
patterns  on  cotton  cloths. 

Cam,  the  projection  of  a  wheel,  plate,  or  end  of 
lever,  shaped  so  as  to  give  eccentric  or  alter- 
nating motion  of  given  velocity  to  any  piece 
pressing  upon  or  joined  to  it. 

Cambric,  the  very  finest  of  plain-woven  linen 
cloths ;  the  chief  seat  of  the  manufacture  was 
formerly  Cambrai,  in  France.  Also  cotton 
cloth  woven  and  finished  to  imitate  linen. 

Camelot,  a  fabric  woven  of  cotton  and  wool, 
having  a  waved  surface;  otherwise  camlet. 

Can,  the  common  measure  for  cloth-finishing 
materials,   holding  about  a  gallon. 

Can,  the  long,  cylindrical  tin  vessel  which  re- 
ceives the  sliver  as  it  comes  off  the  carding 
engine. 

Can  frame,  a  drawing,  gilling',  or  slubbing 
frame;  any  frame  which  treats  the  sliver  as 
it  comes  from  the  can. 

Cans,  the  factory  name  for  drying  cylinders. 

Canton  finish,  a  heavy  weighting  finish  given 
to  canton  and  other  cotton  cloths. 

Canton  flannel,  cotton  cloth,  the  nap  of  which 
has  been   raised  in  imitation  of  woollens. 

Cantoon,  a  strong  fustian  woven  cord  on  the 
face  and  satin  on  the  back,  used  for  cheap 
curtains. 

Canvas,  the  coarse  fabric  woven  of  low-grade 
flax,  hemp,  and  jute;  originally  a  hemp 
fabric,  the  name  being  derived  from  Cannabis 
saliva,  the  botanical  term  for  hemp. 

Cap,  the  bell-like,  hollow  metal  cone  fixed  on 
the  head  of  a  stationary  spindle,  enclosing 
the  revolving  bobbin  sleeved  uj5on  the  spindle, 
and  acting  as  the  winding-on  drag  and  guide 
to  the  yarn  ;  the  slotted  bar  vvhicli  covers  the 


head  of  the  reed  upon  the  lathe  of  the  loom, 
commonly  called  the  sley  cap. 

Cap  frame,  the  spinning  frame  on  which  the 
hollow  metal  cap  plays  the  same  part  in 
winding-on  as  the  ring  and  flyer,  with  the 
difterence  that  the  cap  is  stationary. 

Cape  wool,  the  term  usually  applied  to  merino 
wools  grown  in  South  Africa. 

Carbolic  acid,  coal-tar  creosote  purified ;  useful 
as  an  antiseptic  in  dressings  and  other  finish- 
ing pastes. 

Carbonizing,  removing  burrs  and  other  vege- 
table matters  from  wool  by  means  of  sul- 
phuric acid  and  heating  in  stoves. 

Card,  machine  for  disentangling  and  ranging 
textile  fibres;  the  sliver  produced  by  carding; 
a  slip  of  stiff  cardboard  perforated  according 
to  weaving  pattern  and  placed  on  the  cylin- 
der of  the  Jacquard. 

Card  clothing,  leather  or  other  stiffs  material 
holding  wire  staples,  the  points  of  which 
project  outwardly  and  form  the  carding 
teeth  which  operate  upon  the  fibres. 

Card  -  grinding,  shaping  and  sharpening  the 
points  of  the  wire  teeth  on  the  card  cylinders 
and  rollers. 

Card  setting,  adjusting  the  fillets  of  card 
clothing  upon  the  cylinders,  and  bring^ing 
the  whole  machine  into  proper  condition 
for  working. 

Carding  engine,  the  engineer's  term  for  a  card. 

Cards,  a  set  of  cards  for  measuring  cloths. 

Carpets,  heavy  fabrics  used  for  rugs  and  floor 
coverings.  The  main  varieties  of  carpets 
are:  i,  Oriental,  including  Indian,  Persian, 
Turkish,  and  Moorish;  2,  Axminster  and 
British  hand-made;  3,  Crompton  Axminster; 
4,  Patent  Axminster;  5,  Brussels;  6,  Wilton; 
7,  Tapestry  ;  8,  Velvet-pile  tapestry ;  9,  Kid- 
derminster, Scotch,  Ingrain,  or  Roman;  10, 
Felted  carpets. 

Carriage,  the  front  part  of  the  mule  frame, 
which  moves  in  and  out,  bearing  the  spindles, 
faller  wires,  and  other  appliances ;  the  lace 
bobbin  holder. 

Carrier  rollers,  rollers  in  a  drawing  or  spinning 
frame  which  act  between  the  back  and  front 
rollers. 

Cashmere,  the  wool  of  the  Tibet  goat;  a  fine 
twill  woven  with  cashmere  or  Botany  wool; 
a  twill  woven  with  meiino  weft  and  cotton 
warp. 

Cassimere,  a  twill  woven  two  and  two  or  four 
ends;  the  name  is  sometimes  given  to  a 
woollen  cloth  of  a  light  twill,  with  an  oil 
finish.  The  term  probably  owes  its  origin 
to  a  confusion  between  the  Kersey  twill  and 
the  cashmere  cloth. 
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Catch-bar,  a  bar  in  the  knittini^  maciiin«'  wliicli 
(Icprosses  the  jacks;  Uic  liorizoiital  bar  in  tlu' 
Levers  lace  loom  used  to  hold  the  tjoljiiin 
carriajjfcs  cominj^  from  the  comb  bar. 

Caustic  potash,  chemically,  potassium  hydrat<'; 
a  white,  brittle  substance,  very  soluble  in 
water,  and  actinjc  powerfully  on  most  sub- 
stances; a  powerful  ag'cnt  in  wool  scouriniif. 

Caustic  soda,  the  white  substance  called  sodium 
hydrate  in  chemistry,  and  recojfnized  as  the 
most  effective  agfcnt  for  mercerizing-  cottons. 

Cellulose,  pure  vegetable  fibre.  Cotton  is  the 
purest  example  of  cellulose  in  nature. 

Chain,  warp;  small  chain,  the  binding  warp  of 

a  carpet. 
Challis,  a  fabric  woven  of  silk  and  worsted. 

Check,  a  cloth  pattern  in  which  figures  cross  or 

alternate  in  squares. 
Cheese,  a  form  of  yarn  or  thread  ball  wound 

up  in  zigzag  crossings,  so  that  it  holds  firm 

without  spool  or  core. 

Chemic,  the  chlorine  bleaching-  bath. 

Chenille,  a  woven  fringe;  the  worsted  ends 
hang-ingf  from  the  linen  or  cotton  binding. 
A  form  of  chenille  is  used  as  a  weft  to  form 
the  pile  of  the  Patent  Axminster  carpet. 

Chesting,  working  cotton  cloths  in  the  calender 
to  give  them  a  brig-ht,  thready  finish. 

Chevening,  an  early  method  of  making  lace  by 
machine  ;  a  form  of  hosiery  embroidering. 

Cheviot,  the  breed  of  sheep  native  to  the  Scot- 
tish Border;  the  fine,  white  wool  shorn  from 
the  Cheviot;  a  class  of  twilled  woollens 
woven  with  Cheviot  yarns. 

China  clay,  the  mineral  known  as  kaolin,  em- 
ployed by  cotton  finishers  to  give  weight 
and  feel  to  the  goods. 

China  crape,  a  fine  silk  g-auze.  Imitation  China 
crape,  called  cr^pe  de  chine,  is  woven  with 
fine  worsted  yarns. 

China  grass,  fine  silky  fibre,  of  great  strength, 
variously  called  China  grass,  ramie,  rhea, 
and  nettle;  identified  as  the  fibre  of  the 
Boehmeria  nivea,  a  member  of  the  nettle 
family. 

China  silk,  the  oldest  known  form  of  silk,  de- 
rived from  the  Bomhyx  niori;  silk  cloth  of 
high   quality. 

Chinchilla,  imitation  chinchilla  fur,  woven  with 
weft  closely  knopped  or  curled. 

Chintz,  a  finely  printed  and  glazed  cotton  cloth 
of  highly  coloured  design. 

Chlorine,  a  greenish-yellow  gas,  which  is  a 
powerful  bleaching  agent. 

Choice,  the  third  quality  of  wool  in  the  fleece, 
according  to  the  old  woollen  sorting  system. 

Chromate  of  potassium,  the  potassium  salt 
employed  as  a  pigment  in  calico  printing, 
made  by  fusing  chrome  iron  with  carbonate 
of  potassium  and  chalk,  and  treating  with 
water. 


Chrome,  a  general  term  in  dyeworks  and 
printing  factories,  applied  to  various  chro- 
mium salts:  chrome  alum,  chrome  yellow. 
To  chiome  is  to  treat  wool  with  bichromate 

of  ])((t;Lsh. 

Chrysalis,  the  last  stage  in  the  d<-velopmi-nt  of 
I  111-  silkworm  from  caterpillar  to  motii. 

Churka,  an  ancient  form  of  roller  gin,  com- 
posed of  two  tapering  rollers,  by  which  the 
cotton  lint  was  i'reed  from  seeds  in   India. 

Circassienne,  a  light  kind  of  cashmere  cloth. 

Circular  frame,  the  round  knitting  machine 
originally  invented  by  Brunei,  and  con- 
tinuously improved  by  machinists,  various 
forms  being  constantly  employed  in  knitting 
factories. 

Circular  loom,  a  loom  with  the  warp  set  in  a 
circle  round  a  circular  shuttle  race. 

Circular-shuttle  box,  a  wooden  cylinder  capable 
of  carrying  a  number  of  shuttles,  and  revolv- 
ing so  as  to  change  the  shuttles  according  to 
pattern. 

Citric  acid,  the  acid  derived  from  the  juice  of 
many  fruits,  chiefly  the  lime;  useful  to  the 
calico  printer  because  it  prevents  precipita- 
tion of  ferric  oxides  and  alumina,  and  there- 
fore employed  in  the  resist  style  of  textile 
printing. 

Clearer,  a  small  carding  roller  which  strips 
the  fibres  t'rom  the  worker  roller  and  gives 
them  back  to  the  large  cylinder  or  swift; 
the  machine  by  which  silk  yarns  are  freed 
from  knubs,  knots,  and  dirt ;  revolving  end- 
less bands  wiping  the  fibre  from  drawing 
rollers  on  drawing  and  preparing  frames ; 
sometimes  called  cleaners. 

Clearing,  washing  the  dye  from  unmordanted 
parts  of  printed  calico;    scouring. 

Clips,  the  spring  catches  by  which  cloths  are 
held  in  stentering  and  other  machines. 

Cloth,  any  woven  or  felted  fabric. 

Clothing,  the  fillets  of  leather  containing  wire 
teeth  covering  carding  rollers  and  cylinders. 

Cloudy,  defect  of  yarns  or  cloths  caused  by 
flying  filaments. 

Coal-tar  colours,  a  very  large  class  of  colour- 
ing matters  obtained  from  aniline,  naphtha- 
lene, phenol,  and  other  distillates  of  coal 
tar. 

Coating,  the  class  of  heavy  wool  cloths  suit- 
able for  making  into  men's  coats  and  ladies' 
cloaks. 

Colurg,  a  fine  cloth  composed  originally  of 
silk  warp  and  merino  weft,  but  made  popu- 
lar by  substitution  of  cotton  warp  for  silk. 

Cochineal,  the  scarlet  dye  composed  of  the 
bodies  of  female  Coccus  cacti. 

Cockled,  cloth  puckered  up  at  parts  because 
warp  and  weft  are  not  equally  combined 
in  weaving. 
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Cocoon,  the  covering-  of  fine  threads  which  the 
silkworm  spins  and  winds  round  itself,  and 
which  is  the  raw  material  of  silk. 

Codilla,  the  coarsest  parts  of  flax  and  hemp. 

Coir,  the  fibre  taken  from  the  outside  of  the 
coconut,   and  spun  into  ropes. 

Colberteen,  a  kind  of  open  lace,  with  a  square 
g'rounding'. 

Colour-box,  the  boxes  on  textile  printing  ma- 
chines containingf  colouring'  matters. 

Colour-doctor,  a  steel  roller  used  to  abrade 
the  surfaces  of  engraved  printing  rollers, 
so  that  they  may  retain  colour;  the  blades 
which  lie  across  the  printing  rollers  and 
clear  them  of  superfluous  colour. 

Colourist,  the  operative  in  a  carpet  factory 
who  selects  and  matches  yarns. 

Comb,  a  hand  tool  consisting  of  three  rows  of 
tapering  teeth  set  in  a  handle,  still  used  for 
combing  out  fine  and  long  selected  wools; 
a  class  of  machines  employed  in  separating, 
straightening,  and  selecting  fibres  for  spin- 
ning. 

Comb  bar,  the  serrated  blade  which  clears  the 
carded  fibres  from  the  dofiing  roller;  a  long 
iron  bar  on  the  lace  loom  which  holds  and 
operates  the  bobbin  carnages. 

Comber-board,  the  board  used  to  guide  the 
heald  cords  of  the  Jacquard. 

Combing  wools,  formerly  a  class  of  long  wools, 
but  now  applied  to  all  wools  suitable  for 
worsted  yarns. 

Condenser,  a  machine  used  for  breaking  carded 
laps  of  wool  into  strips  and  working  the 
strips  into  thick  yarns. 

Cone,  the  cone-shaped  roller  fixed  on  the  pick- 
ing shaft  of  the  loom  which  receives  the 
stroke  of  the  picking  tappet. 

Cone-pulleys,  a  pair  of  pulleys  set  in  opposed 
positions  in  the  bobbin-and-fly  frame  which, 
in  conjunction  with  the  differential  motion, 
change  the  speed  of  the  bobbins  as  they 
fill. 

Cop,  the  conical  ball  of  cotton  or  any  yarn 
wound  on  the  spinning  frame;  a  tube  for 
carrying  yarn. 

Copping  rail,  the  rail  upon  which  the  mule 
spinning-frame  carriage  runs,  shaping  the 
cops. 

Cop  reel,  a  machine  used  for  winding  spun 
yarns  into  hanks  from  cops  or  bobbins. 

Cop  winder,  any  machine  which  winds  yarns 
into  the  shape  of  cops  or  pirns  for  weaving. 

Cord,  cloth  in  which  two  or  more  shots  of  weft 
or  threads  of  warp  are  woven  as  one  to  form 
cordlike  lines  on  the  surface. 

Cords,  the  twines  connecting  the  hooks  of  the 
Jacquard  with  the  warp  healds. 

Corduroy,  a  stout  fustian  woven  with  a  pile 
face  in  cords,  the  pile  being  cut  to  form 
velvety  ridges  the  length  of  the  cloth. 


Corkscrew,  a  subdivision  of  the  satin  weave; 
fancy  yarns  produced  by  doubling  jarns  of 
different  counts. 

Cotton,  fibre  found  in  the  seed-pods  of  plants 
belonging  to  the  genus  Gossypiuvi ;  raw- 
cotton  ;  cotton  yarn ;  plain  calico ;  thread 
made  with  cotton. 

Cotton  gin,  a  class  of  machines  by  which  the 
gathered  cotton  is  freed  from  seeds. 

Cotton  picker,  a  machine  designed  to  pick  the 
cotton  lint  from  the  pods  in  the  cotton  fields 
and  supplant  hand  labour. 

Counter-faller,  the  horizontal  wire  of  the  mule 
frame  which  holds  the  yarn  threads  at  ten- 
sion when  they  have  been  depressed  by  the 
faller  wire. 

Counts,  the  measure  of  yarns  by  length  and 
weight,  stating  how  many  hanks  of  a  given 
length  will  weigh  a  pound. 

Course,  a  row  of  knitted  stitches. 

Cow-tail,  the  lowest  quality  of  wool  in  the  fleece, 
according  to  the  worsted  sorting  system. 

Crabbing,  passing  cloth  through  boiling  water, 
usually  applied  to  union  cloths  to  set  the 
wool  fibres ;   stretching  rope  yarns. 

Crack,  a  fault  in  cloth  caused  by  the  sley  beat- 
ing up  when  no  weft  has  been  inserted. 

Cram,  warp  put  through  the  dents  of  the  reed 
in  sets  of  three  or  more. 

Crape,  originally  a  fine  silk  gauze  woven  with 
unstripped  silk  on  a  firmly  twisted  warp; 
any  kind  of  crinkled,   transparent  gauze. 

Crape  moirette,  a  gauze  wool  fabric,  woven 
with  hard  thin  warp  and  thick  weft. 

Craping  machine,  a  mechanical  contrivance  for 
crinkling  crape. 

Crash,  a  strong  linen  fabric,  woven  either 
plain  or  twill. 

Creel,  the  bar  or  stand  upon  which  the  bob- 
bins giving  off  yarn  are  placed  on  the  spin- 
ning frames. 

Creeping  lattice,  wooden  laths  strung  together 
in  an  endless  band  and  stretched  upon  two 
rollers,  the  revolution  of  the  rollers  causing 
the  lattice  to  carry  forward  anything  laid 
upon  it. 

Crepe  de  chine,  fancy  silk  fabric  of  a  light, 
gauzy  nature,  though  woven  plain. 

Crepon,  a  kind  of  imitation  crape,  made  of  wool 
and  silk. 

Crewel  wool,  a  doubled  wool  yarn  chiefly  con- 
sumed in  ornamental  hand-sewing. 

Crisper,  the  machine  by  which  the  pile  of  imi- 
tation chinchillas  is  curled  to  resemble  the 
fur. 

Crocheting,   knitting  with  a  needle. 

Crofting,  exposing  linen  on  the  grass  after 
bowking,  or  bucking,   to  bleach  it. 

Cropping,  cutting  the  nap  of  a  cloth  to  a  level. 
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CroBS-band,  a  worsted  yarn  twisted  from  rij;!)! 
to  li-tt. 

Cross-bred,  shcL-p  bred  b)'  tin-  crossiiij^  of 
two  distinct  broods  of  the  species,  such  as 
Leicester  with  Soutlidown  ;  tiie  wool  from 
cross-bred  sheep. 

Crossed  warp,  tlie  characteristic  weave  of^mv/.v. 

Crotalaria  juncea,  sunn  hemp,  the  fibre  from 
wiiich  strony  hempen   ropes  are  made. 

Crow,  a  warp-flushing-  twill,  in  which  weft 
appears  only  once  in  the  pattern  at  each  pick. 

Croydon  finish,  a  hard  cotton  finish. 

Cnrls,  tlie  fancy  twisted  yarn,  commonly 
doubled  worsted,  used  in  weaving-  imitation 
furs  and  other  goods. 

Cortain,  a  hanging  fabric ;  a  white  wool 
twilled  cloth. 


Cushion  lace,  the  (orm  of  laci:  more  commtjnly 
c  ;ilii(l  |)illow  lace,  woven  by  hand. 

Cut,  a  measun-  of  yarns.  A  cut  of  linen  yarn 
is  230  yd.  ;  the  cut  of  woollen  yarns  is 
300  yd. ;  a  cloth  cut  is  the  length  of  the 
piece,   which  varies  considerably. 

Cuttling,  resting  the  goods  after  milling  or 
other   treatment,   to   allow  the    fibres   to   re 

cover. 

Cylinder,  the  prism  ii|)on  which  the  cards  of 
the  Jacquard  are  oi^crated  ;  the  large  roller 
of  the  carding  engine;  the  central  roller  of 
the  calico-printing  machine;  the  hollow 
drums  of  metal  used  in  drying-  fabrics. 

Cylinder  printing,  textile  printing-  from  en- 
graved cylinders  instead  of  blocks. 

Cyprus,  a  fine  black  lawn,  with  a  crisp  finish. 
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Damascene  lace,  imitation  Honiton  lace,  made 
with  braided  and  lace  sprigs  joined  together 
with  corded  bars. 

Damask,  a  rich  silk  stuff  woven  of  coloured 
warp  and  weft,  fig-ured  all  over;  twilled 
linen  figured;  a  kind  of  Scotch  carpet,  the 
pattern  being  worked  in  warp  instead  of 
weft. 

Dambrod  pattern,  a  large  square  check. 
"  Dambrod"  is  Scots  for  "draught-board", 
hence  the  name. 

Damping  machine,  an  appliance  for  softenings 
cloth  by  damping-  in  preparation  for  finish- 
ing. 

Darning,  mending  flaws  in  woven  fabrics. 

Da-wson's  wheels,  circular  discs,  with  deeply- 
toothed  edges,  used  for  working-  patterns  on 
the  warp  knitting-  frame. 

Decatizing,  blowing: steam  through  wool  fabrics. 

Decortication,  the  stripping  of  the  outer  bark 
from  fibre-yielding-  stalks. 

Decussate,  a  term  descriptive  of  the  interlacing- 
of  warp  with  weft. 

Degumming,  taking-  away  by  mechanical  or 
chemical  means  the  natural  g-um  on  silk, 
ramie,  and  other  fibres. 

Delaines,  a  class  of  wool  muslins,  but  now 
larg-ely  woven  of  mixed  yarns. 

Delivery,  the  giving-off  of  the  combined  sliver 
on  flax  carding-  and  drawing-  frames. 

Delivery  rollers,  the  pair  of  rollers  on  the  draw- 
ing- and  spinning  frames  which  deliver  the 
yarn  to  the  winding  appliances;  front  rollers; 
rollers  on  the  calender  which  g-ive  out  the 
finished  cloth. 

Denier,  a  small  silver  French  coin,  value  one- 
twelfth  of  a  sou,  used  as  the  standard  weight 
of  silks. 


Dent,  the  space  between  the  wires  of  a  loom 
reed ;  a  reed  wire ;  the  wire  staple  of  card 
clothing-. 

Design,  the  plan  of  a  weave ;  the  pattern  of  a 
cloth. 

Designer,  the  workman  who  draws  cloth  plans 
for  the  weaver,  indicating  the  required  com- 
bination of  warp  and  weft  for  producing-  the 
pattern  or  fig:ure. 

Designer's  paper,  a  paper  upon  which  squares 
are  lined  out,  representing-  vertically  the 
warp  ends  and  horizontally  the  weft  threads. 

Designing,  the  art  of  constructing-  woven 
fabrics. 

Devil,  a  machine  for  opening-  up  cotton  and 
wool  fibres  by  means  of  spiked  rollers  or 
beaters;  the  machine  by  which  wool  rags 
are  torn  up  for  shoddy  manufacture. 

Devil's  dust,  fine  particles  of  wool  fibre,  the 
refuse  of  the  rag-tearer  and  the  loom. 

Dewing,  a  method  of  damping  cloths  by  spray- 
ing with  w-ater. 

Dew  retting,  the  process  of  separating  the 
fibres  of  flax  and  hemp  from  the  other  por- 
tions of  the  stalks  by  exposure  to  weather 
upon  the  open  sward. 

Dextrin,  a  gummy  substance  of  much  service 
to  cloth  finishers  and  textile  printers,  pre- 
pared from  starch  by  calcination  at  high 
temperatures. 

Diagonal,  soft  woollen  cloth  woven  in  a  steep 
twill,  by  which  the  angle  of  the  lines  on  the 
surface  is  increased  from  45  deg.  to  63  deg. 

Diamond,  the  lozenge-shaped  figure  obtained 
by  reversing  the  order  of  weaving  warp  and 
weft  in  common  twill. 

Diaper,  linen  cloth  woven  in  small  twill  pat- 
terns ;  rectangular  figures  derived  from  twill 
weaves. 
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Diastafor,  a  patent  solvent  of  starches,  impart- 
ing' high  penetrative  power,  and  therefore 
useful  to  finishers. 

Diazo  colotirs,  a  class  of  coal-tar  dyes  produced 
by  various  chemical  processes  from  aniline. 

Dicing,  forming;  square  figures  in  cloth. 

Dimity,  cotton  cloth  woven  so  as  to  present  a 
crinkled  or  ridged  surface,  produced  by  re- 
versing a  twill. 

Dip  roller,  roller  in  the  size  vat  of  the  dressing- 
machine  which  presses  into  the  size  the  yarn 
or  cloth  passing  through. 

Direct  dyes,  those  dyes  which  colour  cloths 
without  the  aid  of  a  mordant. 

Dirt  roller,  the  first  worker  roller  on  a  carding 
engine. 

Disc,  an  appliance  used  on  some  flax-spinning 
frames  to  adjust  bobbin  speeds  to  require- 
ment. It  is  a  round  plate  grooved  spirally, 
causing  a  bowl  to  run  in  circles  widening 
towards  the  edges  of  the  plate. 

Discharge,  the  compound  liquor  used  to  dis- 
place ground  dye  upon  cloth. 

Discharge  style,  the  method  of  calico  printing 
in  which  the  cloth  is  dyed  the  ground  colour 
and  then  printed  with  a  substance  which, 
by  further  treatment,  will  discharge  the  dye 
and  leave  the  pattern  white  or  some  other 
shade  of  colour  differing  from  the  ground. 

Distaff,  the  cleft  stick  in  which  the  carded  or 
prepared  fibres  were  held  for  the  spinner  on 
.    the  spinning  wheel. 

Dobby,  a  class  of  machines  applied  to  operat- 
ing heald  shafts  on  looms,  capable  of  con- 
trolling 24  heald  shafts,  and  governed  by 
pegged  bars  called  lags  in  their  motions. 

Doctor,  a  steel  blade  which  takes  superfluous 
colour  from  the  rollers  on  the  calico-printing 
machine;  the  blade  which  removes  threads 
and  fluff  from  the  rollers. 

Doeskin,  a  finely  finished  woollen  7-leaf  twill, 
with  a  very  smooth  surface  or  nap. 

Doffer,  the  last  roller  on  the  carding  machine, 
g^eared  to  take  from  the  large  cylinder  the 
carded  fibres;  the  steel  comb  which  strips 
the  carded  fibres  from  the  doffer  roller. 

Doily,  a  small  square  of  fabric  used  chiefly  for 
table  or  ornamental  purposes. 

Dolly,  the  revolving  tub  in  which  laces  and 
other  light  fabrics  are  scoured  by  light 
stampers. 

Domett,  plain  cloth  woven  with  cotton  warp 
and  wool  weft,  made  thick  and  open  in 
texture. 

Domick,  a  stout  linen  cloth  woven  in  a  simple 
diajjcr  pattern. 

Double  cloth.  All  cloths  woven  with  two  warps 
and  one  weft,  two  wefts  and  one  warp,  and 
two  warps  and  wefts,  are  named  double 
cloths. 


Doubling,  running  together  through  a  drawing 
or  spinning  frame  two  or  more  slivers,  yarns, 
or  threads,  so  that  they  are  drawn  or  twisted 
together  and  made  one. 

Doubling  frame,  a  class  of  machines  employed 
in  combining  by  twist  two  or  more  yarns 
together;  any  spinning  frame  in  which  dou- 
bling takes  place. 

Doup,  the  half  heald  on  the  gauze  loom  by 
which  the  warp  ends  are  crossed. 

Dowlas,  originally  a  coarse  linen ;  a  strong 
coarse  calico  finished   to  imitate  linen. 

Downrights,  the  sixth  quality  of  wool  in  the 
fleece,  on  the  woollen  sorting  system. 

Drab,  woollen  cloth  of  a  reddish-brown  colour, 
woven  with  heavy  warp  and  weft. 

Drabbet,  unbleached  linen  twill. 

Draft,  the  mode  of  drawing  warp  threads 
through  the  healds  on  the  loom;  the  degree 
of  elongation  put  upon  slivers  and  yarns  in 
drawing  and  spinning  frames. 

Drafting,  planning  the  drawing  of  the  w'arp 
threads  through  the  healds,  so  as  to  reduce 
the  number  of  heald  shafts  required  for  the 
pattern  to  the  lowest  possible  number. 

Drawing,  elongation  and  attenuation  of  slivers 
and  yarns  on  the  drawing  and  spinning" 
frames. 

Drawing  frame,  a  class  of  machines  used  for 
elongating  slivers  composed  of  the  various 
fibres. 

Draw  loom,  the  old  form  of  loom  upon  which 
the  weaver  had  control  of  every  warp  thread. 
Cords  were  looped  round  each  warp  end, 
and  then  grouped  according  to  pattern  ;  the 
groups  of  cords  were  drawn  up  together  by 
means  of  a  mechanical  appliance  or  a  draw- 
boy. 

Dressing,  sizing  yarns,  cloths,  threads,  twines, 
and  ropes  ;  raising  the  nap  of  woollen  cloths  ; 
sizing  materials,  such  as  starch,  china  clay, 
gum,  &c. 

Drill,  a  heavy  twilled  cotton. 

Drop,  a  carpet  pattern  composed  of  figures  set 
diametrically  opposite. 

Drop  box,  the  shuttle-box  invented  b\-  Robert 
Kay,  for  changing  shuttles  while  the  loom 
is  in  motion,  automatically  directed  by  a 
pattern  chain. 

Drugget,  a  coarse  woollen  fabric,  felted  and 
raised  on  one  side;  any  fabric  used  as  a 
covering  of,  or  substitute  for,  a  carpet. 

Drum,  the  large  cylinder  in  which  the  colours 
on  printed  cloths  are  fixed  in  the  steam  style; 
the  cylinder  upon  which  tapestry-carpet  warps 
are  printed. 

Dry  doubling,  a  method  of  combining  cotton 
and  flax  yarns  without  softening  by  means 
of  water,  contrary  to  wet  doubling,  which  is 
more  common. 
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Dryers,  .a  class  of  machiiu's  I'liiploj'cd  in  v.'irioiis 
brandies  of  textile  niamifactim-,  for  frciMiij;' 
fibres,  yarns,  and  clot  lis  I'roin  nioisLurc. 

Duck,  a  kind  of  plain  linen  clotli,  resembling' 
a  lit^ht  and  closely-woven  canvas;  f\islian 
imitation   of  duck. 

Dumb  singles,  fine  silk  threads  reeii'd  without 
twist,  which  are  combined  to  form  tram  or 
thrown  silk  weft. 

Dunging,  passing-  printed  calico  through  a 
mixture  of  warm  water  and  dung,  to  re- 
move superfluous  mordant.  Solutions  of 
phosphate  of  lime,  phosphate  of  soda,  and 
gelatine  are  substituted  for  the  dungf. 

Durance,  a  stout  woollen  cloth,  woven  thick, 
and  heavily  felted,  to  imitate  buff  leather; 
often  called  Durant. 

Dust  cages,  cylindrical  wire  sieves  in  scutchers 


fni    (.-il.iiliig  111,-  (..ll-Mi   and   Idling   Ihrougli 

till-   (liisl. 

Dutcher's  temple,  an  ap()liaiicc  for  strelching^ 
lln-  (loth  as  it  is  woven  on  thn  lo(jm,  to 
ni.iint.iin   the   width  and  jjroper  leiisi<jn. 

Dwell,  till'  period  in  which  th(!  heald  shafts 
remain  in  one  position;  that  part  of  a  tajv 
pet  which  is  designed  to  keep  tiie  heald 
shafis  in  one  position. 

Dye-bath,  the  liquor  in  uliii  h  (lot  lis  are  im- 
mersed  for  imparting  ((jlour  to  tiiem. 

Dye-beck,  the  tub  or  vessel  in  which  goods  are 
dyed. 

Dyeing,  impregnating-  textile  fibres  or  fabrics 
with  colouring;  substances. 

Dyer's  spirit,  nitro-muriate  of  tin,  used  as  a 
mordant. 


Ears,  strong  plates  cast  on  the  swords  of  the 
loom  slay,  connecting  the  swords  with  the 
loom  crank  arms. 

Earth  flax,  a  popular  name  for  avnanthits, 
the  highest  quality  of  asbestos. 

Easer  harness,  appliances  attached  to  the 
Jacquard  on  the  g-auze  loom  to  regulate 
the  motions  of  the  easers  in  the  warp. 

Easers,  rollers  fixed  on  g-auze  looms  to  slacken 
and  tig-hten  the  warp  as  required. 

Ecru  silk,  a  silk  retaining-  the  largest  propor- 
tion of  natural  g-um,  and  bleached  white. 

Edging,  narrow  laces. 

Egyptian,  cotton  g-rovvn  in  Egypt ;  the  brown 
cotton  grown  on  the  Gossypiuin  herbnceuin 
in   Egypt. 

Elastic,  a  flexible  quality  in  knitting-. 

Ell,  a  standard  of  leng-th  varying-  in  different 
countries;  the  Scotch  ell  is  yj'2  in.;  English, 
45  in.;    Flemish,   27  in.;    French,   54  in. 

Embossing,  printing-  a  pattern  on  cloth  by- 
means  of  engraved  cylinders  on  a  two-bowl 
calender. 

End,  a  sliver;  a  thread  of  yarn;  a  warp  thread. 


Equational  box,  Houldsworth's  device  for 
gradually  adjusting  the  speed  of  the  bob- 
bins on  the  spinning-  frame  to  requirement. 
The  variation  in  speed  is  caused  by  the 
cone-pulleys,  acting;  through  the  differential 
gearing-  upon  the  drive  of  the  bobbins. 

Eria,  silk  derived  from  the  Attacus  ricini,  a 
moth  found  in  Assam  and  neig-hbouring- 
provinces;    the  Eria  moth. 

Evener,  the  toothed  bar  placed  on  the  warp  to 
cause  it  to  wind  evenly  on  the  beam. 

Exhaust  opener,  the  first  scutcher  in  the  cotton 
factor}-,  by  which  the  cotton  is  opened  out 
and  formed  into  a  smooth  lap. 

Extract,  wool  which  has  been  chemical!}-  sepa- 
rated from  the  cotton  in  union  cloths. 

Extract  style,  the  method  of  calico  printing  in 
which  mordants  and  colouring  matters  are 
mixed  tog-ether  and  printed  on  the  cloth, 
the  colours  being  de\eloped  afterv^'ards  by 
steaming. 

Extra  weft.  Figures  are  formed  on  the  surface 
of  cloths  by  means  of  extra  weft  inserted  in 
addition  to  the  ordinary  cloth   weft. 


Face,  the  surface  of  the  cloth  meant  to  be 
shown ;  the  front  of  a  backed  or  double 
cloth. 

Fag-end,  cloth  woven  with  the  last  of  the  warp. 

Faille,  a  silk  veiling-. 

Faller,  the  arm  on  the  mule  carriagfe  control- 
ling- the  faller  wire;  a  bar  on  the  g-illing- 
frames  carrying-  vertical, needles  which  comb 
out  the  fibres. 


Faller  gills,  the  sets  of  vertical  needles  which 
run  on  screws,  and  comb  out  the  w'ool,  flax, 
hemp,  and  other  long-  fibres. 

Faller  -wire,  a  horizontal  wire  extending-  the 
length  of  the  mule  carriage,  devised  to  gfuide 
the  }-arn  on  to  the  spindle  and  shape  the 
winding-  of  the  cop. 

Fancy,  a  roller  clothed  with  long  wires  g-eared 
above    the   doffer    roller  and    in   touch   with 
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the  main  cylinder,  or  swift,  of  the  woollen 
carding  engine,  the  points  of  the  long  wires 
loosening'  the  wool  for  the  doffer. 

Fancys,  cloths  which  are  woven  or  coloured  in 
patterns  not  common  to  the  trade. 

Fans,  mechanical  devices  for  creating  air-cur- 
rents, employed  in  many  textile  machines. 

Fashioning,  shaping  knitted  goods  on  the 
hosiery  frames. 

Fashioning  needle,  a  pin  taking  loops  from  the 
bearded  needles  as  required  for  widening  or 
narrowing  the  work  on  the  knitting  machine. 

Fast  colours,  those  colours  which  do  not  fade 
under  light,   wear,  or  washing. 

Fast  looms,  looms  which  run  at  a  higher  rate 
than  sixty  picks  per  minute  in  the  wool- 
weaving  factory. 

Fathom,  a  measure  of  ropes  containing  a  length 
of  6  feet. 

Fearnought,  a  machine  consisting  of  spiked 
rollers  revolving  upon  a  spiked  cylinder, 
for  teasing  and  mixing  wools  preparatory 
to  carding. 

Feed  cloth,  the  apron  which  carries  fibres  into 
a  machine. 

Feed  lattice,  an  endless  band  of  laths  bearing 
loose  fibres  of  cotton,  wool,  or  flax  into  the 
carding  or  other  machines. 

Feed  roller,  any  pair  of  rollers  on  carding, 
drawing,  or  spinning  frames  which  carry 
forward  the  material   into  the  machine. 

Feeler,   a  finger-like   plate   on    Northrop   and 

other  automatic   looms    for  detecting  spent 

spools  in  the  shuttles. 
Fell,  the  edge  of  the  cloth  being  woven  nearest 

the  sley. 
Felt,  a  fabric  matle  by  beating  and  rolling  wool 

fibres  under  moist  heat. 

Felt  carpet,  a  heavy  felt  fabric  serving  either 
as  a  carpet  or  as  a  surround  for  carpet 
squares. 

Felting,  making  felt;  working  the  fibres  and 
threads  of  woollen  cloths  together. 

Ferrous  acetate,  the  mordant  known  as  "  black 
liquor  ". 

Fettling,  stripping  the  wool  embedded  in  the 
card  clothing  on  cards. 

Figuring,  weaving  patterns  designed  to  repre- 
sent some  object  or  figure  on  the  surface  of 
the  cloth. 

Filleting,  bands  of  card  clothing. 

Filling,  weft. 

Filling,  sizing  or  dressing  goods  so  as  to  give 
them  weight  and  lustre. 

Filling  engine,  the  machine  by  which  waste 
silks  are  disentangled,  laid  in  even  lines, 
and  cut  to  size. 

Fine,  second  quality  of  wool  in  worsted  sorting. 


Fine  chain,  the  warp  which  binds  the  chenille 
fur  to  the  foundation  in  the  patent  Axminster 
carpet. 

Fine  drawing,  the  last  darning  process  by 
which  omitted  or  damaged  threads  are  put 
into  the  cloth. 

Finger,  the  i6th  part  of  a  stone  of  flax. 

Fingering,  an  old  term  distinguishing  worsted 
spun  on  the  small  wheel  from  Wheelin,  spun 
with  carded  wool  on  the  large  wheel. 

Finisher  card,  the  last  of  the  wool  -  carding 
machines.  The  cotton  finisher  card  is  almost 
obsolete. 

Finishing,  a  series  of  operations  by  which 
cloths  taken  from  the  loom  are  made  fit 
for  sale  and  use. 

Five-frame  Brussels,  a  Brussels  carpet  com- 
posed of  five  different  pile  warps. 

Fixing,  the  process  by  which  dyes,  otherwise 
fugitive,  are  made  permanent. 

Flaimel,  undressed,  soft  woollen  cloth,  woven 
either  plain  or  twill. 

Flannelette,  cotton  imitation  of  flannel.  The 
surface  of  the  fabric  is  severely  raised  to 
give  a  woolly  appearance. 

Flats,  an  endless  band  of  card-clothed  laths 
working  over  the  upper  surface  of  the  cotton 
carding  machine,  and  effectually  smoothing 
and  ranging  the  fibres. 

Flax,  the  fibre  of  the  plant  Liniim  zisitatissi- 
niiim,  spun  into  linen  yarns. 

Flax  brake,  the  machine  which  separates  the 
woody  boon  from  the  flax  fibre. 

Fleece,  the  wool  shorn  from  a  sheep ;  the 
carded  fibres  coming  from  the  doffing- 
comb. 

Float,  the  length  a  thread  of  weft  or  warp 
crosses  without  intersection  in  the  cloth. 

Float  warp,  an  extra  warp  woven  into  the  sur- 
face of  the  Patent  Axminster  carpet  to  keep 
the  fur  pile  straight. 

Flock,  the  refuse  of  the  shoddy  mill ;  a  low 
grade  of  shoddy. 

Floss-silk,  the  soft  envelope  of  the  cocoon  made 
into  spun  silk. 

Flounce,  a  plaited  or  doubled  border  of  a  cloth. 

Flush,  the  length  of  warp  or  weft  uncombined 
with  weft  or  warp  on  the  surface  of  the 
cloth. 

Flyer,  an  inverted  fork  on  the  head  of  the 
spindle  on  the  bobbin-and-fly  frames,  which 
guides  the  yarn  on  to  the  bobbin. 

Flying  threads,  those  threads  which  lie  loosely 
upon  the  surface  of  the  fabric,  caused  by 
broken  weft  or  warp. 

Fly  shuttle,  invented  by  Kay,  of  Bury.  The 
tlv  shuttle  is  driven  across  1he  loom  by  the 
blow  of  a  picker. 
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Footing  lease,  tlic  division  of  the  warp  which 
keeps  sets  of  threads  separate  at  the  dou- 
bling; of  tlie   war]). 

Forelock-hook,  the  winch  in  the  whirl  of  the 
tackle  block  for  twisting"  three  rope  yarns 
into  a  strand. 

Foretum,  the  stationary  part  of  the  machine  in 
the  rope-walk  system  of  spinning-. 

Fork,  a  two-pronged  lever  which  encloses  the 
drivingf  belt  and  shifts  it  from  loose  to  fast 
pulley ;  the  small  pronged  instrument  acting 
as  a  stop-motion  on  the  loom  when  the  weft 
fails. 

Foulard,  a  fine  printed  silk  fabric. 

Foundation,  a  strong-  open  muslin,  woven  for 
stiffening-  dresses  and  trimming-s. 

Four-frame  Brussels,  a  Brussels  carpet  contain- 
ing- a  depth  of  four  pile  warps. 

Frame,  the  head  of  a  loom  batten ;  the  struc- 
ture of  any  machine;  a  spinning  or  drawing- 
frame;  a  knittingf  frame. 

French  drawing,  a  system  of  wool  drawing^  in 
which  porcupine  rollers  displace  the  gills. 

Frieze,  a  heavy  woollen  cloth,  with  a  high 
nap. 

Frilling,  weavingf  pleats  in  a  fabric. 

Fringe,  edging  of  open  threads. 

Frizzing  machine,  an  appliance  contrived   for 


working-    the     nap    of    woollen    clullis     into 
round   knots  to  imitate  chinchilla. 

Front  rollers,  those  rollers  in  a  drawing  or 
spiiinint;    frame   which    deliver  yarns   to   the 

S|)l)()ls. 

Fuller's  earth,  a  friable  clay  used  to  take  the 
oil  or  grease  from  cloths  previous  to  felting. 

Fulling,  impregnating-  fabrics  with  a  cleansing- 
agent ;  felting. 

Fulling  machine,  of  various  makes.  Fulling 
machines  chiefly  consist  of  rollers  which 
revolve  and  oscillate  upon  the  cloths  pass- 
ing between  them. 

Fulling  mill,  a  pair  of  heavy  wooden  mallets 
fixed  in  an  iron  frame  above  a  trough  in 
which  the  cloths  are  laid,  the  mallets  being- 
lifted  by  cams  on  a  tappet  wheel  and  dropped, 
thus  beating  on  the  cloths. 

Fur,  the  chenille  weft  which  forms  the  pile  of 
the  Patent  Axminster  carpet. 

Fustian,  strong-  twilled  cotton  cloth,  with  a 
pile  weft;  velveteen;  corduroy;  moleskin; 
thickset. 

Fustic,  the  yellow  dye,  obtained  chiefly  from 
the  wood  of  the  Madura  tinctoria,  a  tree 
g-rown  in  tropical  America  and  the  West 
Indies. 

Fuzz,  the  dust  flying-  off  from  threads  in  work- 
ing. 


G 


Gain,  the  difference  between  the  speed  of  the 
back  rollers  and  front  rollers  on  a  drawing 
or  spinning-  frame;  the  distance  by  which 
the  outwards  run  of  the  spinning  mule  car- 
riage exceeds  the  length  of  yarn  given  out 
by  the  delivering  rollers. 

Gaiting,  putting  the  warp  into  the  healds; 
otherwise,   Gating. 

Gala,  a  Scottish  term  for  light  cotton  fabrics. 

Galloons,  narrow  cotton  fabrics  ;  bindings  com- 
posed of  silk  and  gold  or  silver  threads; 
tapes. 

Gassing,  singeing  fine  hairs  and  flying  fila- 
ments from  the  surface  of  yarns  and  fabrics. 

Gassing  frame,  any  form  of  frame  in  which  the 
yarns  or  fabrics  are  passed  in  contact  with 
jets  of  gas  flame. 

Gate,  a  set  of  heald  shafts ;  the  warp  healded 
through  the  whole  of  the  heald  shafts  on  the 
loom. 

Grauze,  a  class  of  light  fabrics,  the  specific 
quality  of  which  consists  in  the  crossing  one 
set  of  warp  threads  upon  another,  and  the 
constant  lifting  of  the  same  threads  in  every 
shed,  the  fabric  being  formed  by  the  inter- 
position of  the  weft  between  the  crossed 
warp  threads. 
VOL.  VIII. 


Gig,  the  teasle-covered  cylinder  by  which  the 
nap  of  wool  fabrics  is  raised  for  cropping  or 
brushing. 

Gill  frame,  a  class  of  machines  containing  sets 
of  gills  variously  operated. 

Gilling,  drawing  and  combing  fibres  for  spin- 
ning purposes  on  a  machine  having  sets  of 
vertical  needles  or  gills  operating  in  com- 
bination with  rollers  to  draw  and  form  them 
into  slivers  or  yarns. 

Gimp,  thick  threads  inserted  in  lace  or  other 
fabrics ;  narrow  tape  formed  of  silk  and  wire 
or  catgut. 

Gin,  a  class  of  machines  derived  from  Eli 
Whitney's  saw-gin,  for  separating  the  seeds 
from  the  cotton  fibre. 

Gingham,  a  fancy  cotton  fabric,  woven  with 
coloured  yarns. 

Glac6,  silk  cloth  stiffened  with  a  gum  in  the 
finishing. 

Glacial  acetic  acid,  concentrated  acetic  acid, 
which  crystallizes  at  a  temperature  of  34 
deg.   F. 

Glauber's  salt,  sodium  sulphate,  named  after 
Glauber,   a  German  chemist. 
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Glazing,  imparting:  a  clear  lustre  to  cloths  by 
the  application  of  dressing's  and  calendering 
or  pressing-. 

Glossing,  stretching  and  moistening-  silk  yarns 
to  impart  lustre  ;  glazing. 

Gobelin,  tapestry  woven  with  the  needle,  the 
coloured  threads  of  the  design  being-  com- 
bined with  the  warp  ends  by  hand. 

Goffer,  crimping-  or  plaiting  frills. 

Going  part,  the  whole  of  the  loom  lathe,  in- 
cluding batten,  shuttle-boxes,  reed,  and  other 
appliances. 

Gossypium,  a  term  sometimes  applied  to  cotton 
because  it  is  derived  from  the  various  mem- 
bers of  the  g-enus,  the  chief  of  which  are :  G. 
barbadense,  G.  arboreutn,  G.  hirsutum,  G. 
peruvtanum,  G.  religiosum.,  G.  herbacenni. 

Grain,  the  standard  of  an  American  system  of 
counts;  cochineal;  cloth  dyed  in  the  fibre; 
the  direction  of  twill. 

Graine,  egg-s  of  silkworms. 

Granderelles,  the  fancy  yarn  produced  b}'  twist- 
ing two  or  more  single  threads  of  different 
colours  or  fibres  together. 

Grass  cloth,  a  fabric  woven  of  the  fibre  variously 
named  ramie,  China  grass,  rhea,  or  gfrass, 
derived  from  a  member  of  the  nettle  family, 
Boehineria  7iivea. 

Grassing,  laying-  out  the  linen  cloths  to  bleach 
in  the  open  air;    weathering-  pulled  flax. 

Grating,  the  opening  through  which  the  weft 
fork  operates. 


Greasy  wool,  wool  spun  in  the  grease,  without 
being  scoured. 

Grey,  unbleached  cotton  or  linen  cloth;  cloth 
woven  in  the  natural  colour  of  the  fibre. 

Grey  souring,  treatment  with  a  weak  acid  after 
bowking  in  the  bleaching  process. 

Grid,  an}^  set  of  bars  forming  the  flooring  or  a 
division  in  a  machine;  the  bars  set  to  guide 
the  hooks  on  a  Jacquard. 

Griffe,  the  set  of  parallel  bars  or  knives  set  in 
the  head  of  the  Jacquard  appliance,  or  a 
needle  dobby,  so  as  to  lift  those  hooks  con- 
nected with  the  warp  ends  w-hich  are  to  be 
lifted. 

Grinding,  giving  new  points  to  the  teeth  of  the 
carding  wires  by  grinding  on  an  emery  band 
or  wheel. 

Grist,  the  fineness  of  yarn;  yarn. 

Ground,  the  body  colour  .upon  which  figures 
are  printed ;    the  base  of  any  figure. 

Ground  warp,  the  warp  which  forms  the  bind- 
ing base  of  pile  fabrics. 

Guard,  a  class  of  appliances  designed  to 
prevent  the  shuttle  from  flying  out  of  the 
loom. 

Guipure,  a  kind  of  flowered  lace. 

Gum,  the  glutinous  substance  covering  silk; 
various  viscous  substances  used  in  stiffening 
goods. 

Gunny,  a  coarse  canvas  woven  with  jute  yarns. 


H 


Habit,  heavy  woollen  cloth  felted  to  a  smooth 
hardness;   a  kind  of  felt. 

Hackle,  a  board  set  with  regular  rows  of  long 
spikes,  by  which  ribbons  of  bast  fibre,  such 
as  flax,  hemp,  and  jute,  are  separated  and 
combed. 

Hackling  machine,  a  mechanical  tool  in  which 
spiked  rods  bound  in  two  endless  sheets, 
stretched  upon  two  pairs  of  rollers,  are 
caused  to  descend  in  close  contact  and  comb 
the  locks  of  fibres  hanging  from  the  holder 
on  the  head  of  the  machine. 

Hair,  the  tube  of  horny  fibrous  substance  pro- 
truding from  the  epidermis  of  various  ani- 
mals. 

Hairline  stripe,  cloth  woven  with  a  coloured 
stripe  one  thread  in  thickness. 

Half-drop,  the  pattern  in  which  figures  are  o|)- 
posed  at  angles  equal  to  half  their  diameters. 

Half-gang,  twenty  threads  of  warp  wound  on 
the  bank  or  the  footing  pins;  a  section  of 
warp  formed  by  the  footing  lease. 

Hand-,  prefix  to  the  name  of  any  appliance 
operated  by  hand  or  without  the  aid  of 
mechanical  power. 


Hank,  length  of  yarn  commonly  accepted  as 
the  basis  of  counts  or  yarn  measures;  a  con- 
tinuous length  formed  into  a  skein. 

Hards,  scutching  refuse  of  flax. 

Harl,  flax  filaments. 

Ham,  cloth  woven  with  yarns  made  of  flax 
hards;   harden;   burden. 

Harness,  shedding  appliances  on  the  loom ; 
mountings. 

Hasp,  a  spindle  upon  which  yarns  are  wound; 
an  obsolete  measure  of  linens,  commonly 
considered  to  be  3600  yards. 

Hawser-laid,  make  of  a  rope  with  three  strands 
composed  of  three  yarns  each. 

Head,  bundle  of  flax  or  hemp,  2  feet  in  length, 
and  giving  about  18  to  i  cwt.;  a  measure  in 
the  "  cuts  "  s)^stem  of  covmts,  containing"  1920 
yards,  or  8  cuts  of  240  yards  each ;  the 
fifth  quality  of  wool  in  the  woollen  sorting- 
system  ;    a  division  of  a  drawing  frame. 

Headstock,  the  driving  and  controlling-  ma- 
chine of  the  mule  sjiinning  frame. 

Healds,  cords  with  rings  or  loops  through 
which  warp  ends  are  threaded  for  shedding 
purposes. 
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Heald  shafts,  horizontal  latlis  upon  which  hcalds 
are  knitted,  tlie  shafts  bciiis^  connected  with 
the  shedding-  apphances  for  lifting'  or  de- 
pressingf  the   warp  threads. 

Heck-box,  a  leasing-  appliance  placed  between 
the  warping  mill  and  the  bobbin  bank,  con- 
sisting of  steel  pins  with  eyes  set  in  the  top 
and  bottom  bars,  so  that  the  warp  threads 
passed  through  the  ej'es  can  be  halved  by 
the  separation  of  the  bars. 

Heddles,  heald  shafts. 

Heddling,  drawing  the  warp  threads  through 
the  eyes  of  the  healds. 

Heel  rack,  the  perforated  board  which  sup- 
ports the  ends  of  the  Jacquard  needles. 

Heer,  a  linen  j'arn  measure  containing  two 
cuts  or  leas,  or  600  yards. 

Hemp,  a  class  of  fibres  little  inferior  to  flax, 
obtained  from  a  variety  of  plants,  the  chief 
of  which  are:  Cannabis  saiiva,  Crotalaria 
j'uncea,  Mtisa  textilis,  &c. 

Herring-bone,  the  half- diamond  pattern  ob- 
tained by  reversing  the  draft  of  a  twill ; 
pointed  twill. 

Hesp,  a  measure  of  yarns  containing  two 
hanks  in  the  Aberdeen  table,  or  the  half  of 
a  spyndle. 

Hessian,  canvas  made  of  jute  or  hemp. 

Hibiscus,  the  ti  ibe  of  Malvaceffi  from  which 
a  number  of  hemps  are  derived.  H.  canna- 
binus,  grown  in  India,  is  the  most  important. 

Hide  picker,  a  loom  picker  made  of  prepared 
buffalo  hide. 


High  warp,  a  warp  hung  vertically  in  the  IrxDin 
instead  of  being  laid  horizontally,  likr:  com- 
mon warp. 

Holder,  the  bar  on  the  head  of  a  hackling- 
machine  which  holds  ihv.  stricks  of  flax  while 
they  are  being  combed  by  the  hackling  bars; 
the  clasps  on  the  silk  dressing  machine. 

Holland,  a  fine  bleached  iinen,  undressed 
originally,    but    now    prepared    in    various 

ways. 

Homespun,  yarn  spun  on  the  hand  wheel ;  cloth 
made  of  homespun  yarn. 

Honiton,  the  lace  made  in  Devonshire,  in  or 
around  Honiton,  consisting  of  sprigs  woven 
on  the  pillow. 

Hook,  the  vertical  wire  bent  over  at  both  ends, 
the  bottom  end  to  hold  the  warp  neck  cords, 
and  the  top  end  to  catch  into  the  lifting  griffe 
bar,  on  the  Jacquard. 

Hopper  feed,  a  machine  which  supplies  fibres 
to  a  machine  in  regulated  quantity  by  draw- 
ing them  from  a  conical  box. 

Hopsack,  a  weaving  pattern  based  on  plain 
weave,  repeating  the  same  shot  as  often  as 
the  size  of  the  figure  requires. 

Hose,  close-fitting  knitted  coverings  for  the 
legs. 

Hosiery,  knitted  goods. 

Huck-a-back,  coarse  linen  woven  with  raised 
figures  like  a  damask. 

Hydrochloride  of  aniline,  aniline  salts,  largely- 
used  for  producing  black  cloths. 


Imbs'  comb,  an  improvement  on  Heilmann's 
comber  for  combing  cotton  fibres. 

Imitation  lace,  machine-made  lace. 

Indian  hemp,  the  fibre  derived  from  the  Can- 
nabis sativa. 

Indian  red,  a  rich  peroxide  of  iron  mined  in 
Bengal. 

Indian  yello-w-,  the  dye  produced  from  the  urine 
of  the  camel,  or  of  cows  fed  on  mango  leaves. 

Indigo,  the  most  valuable  of  vegetable  dye- 
stuffs,  obtained  from  a  genus  of  plants 
named  Indigofera,  in  the  form  of  indicati, 
a  compound  of  indoglucin  and  indigo-blue, 
which  is  purified  by  various  means;  the  blue 
colour  produced  by  indigo  dyeing. 

Indigotin,  the  colour  substance  of  indigo  dye. 


Indigo-white,  the  form  into  which  indigo  is 
reduced  for  dyeing  purposes. 

Ingrain,  yarn  dyed  in  the  wool;  a  form  of 
Scotch  carpet. 

Inspecting,  examining  fabrics  before  finishing. 

Intermediate,  the  frame  which  improves  slub- 
bings  for  the  roving  frame  in  the  cotton 
spinning  process. 

Irish  moss,  a  species  of  seaweed  from  which  a 
dressing  is  obtained. 

Iron  liquor,  acetate  of  iron. 

Iron  mould,  the  stain  produced  by  ferrous  oxy- 
gen or  rust. 

Isatin,  oxidized  indigotin,  prepared  from 
indigo  in  a  variety  of  waj's. 
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Jacconet,  a  light,  soft  muslin,  plain  or  fig-ured ; 

also,  jaconnet. 
Jack    frame,    a   spinning    frame    for   twisting 

stivers ;   a  fine  roving  frame. 

Jacking,  running  the  mule  carriage  out  alter 
the  delivery  of  yarn  has  stopped,  to  stretch 
the  yarn. 

Jacks,  short  levers  on  the  head  of  a  loom  from 
which  heald  shafts  are  suspended,  and  which 
lift  the  healds;  the  pivot  bars  on  the  knit- 
ting frame  holding  the  sinkers  which  form 
the  loops  on  the  yarn;  heck-boxes. 

Jack  sinkers,  plates  on  the  ends  of  jacks  on 
the  knitting  frame  acting  as  depressers  of 
the  yarns. 

Jacquard,  the  loom  harness  consisting  of  cards, 
card  cylinder,  grifFe,  comberboard,  needles, 
hooks  and  cords,  which  controls  the  whole 


warp  in  weaving;    a   loom  mounted  with  a 
Jacquard. 
Japanese  silk,  a  fabric  woven  with  a  linen  or 
cotton  warp  and  a  silk  welt. 

Jean,  a  stout  cotton  twill  woven  with  three 
healds ;  a  strong  union  cloth ;  a  satin-faced 
twill. 

Jenny,  the  name  given  to  Hargreaves'  inven- 
tion, by  corruption  of  the  word  "engine"; 
the  spinning  mule. 

Jersey,  a  knitted  smock  or  close-fitting  shirt ; 
a  fine  yarn ;  combed  wool  of  fine  quality. 

Jigger,  the  felting  machine  which  works  with 
rollers  upon  a  flat  plate  over  a  moist  atmos- 
phere caused  by  steam. 

Jute,  the  fibre  of  the  Corchorus  capsularis  and 
C.  olitorius,  grown  in  India;  yarn  spun  from 
the  jute  fibre;  jute  cloth. 
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Kalmuck,  coarse  cloth  with  a  hairy  surface; 
heavy  and  rough  cotton  cloth,  mostly  woven 
in  Persia. 

Kaolin,  hydrated  silicate  of  alumina,  used  as  a 
finishing  material  by  cotton  dressers;  china 
clay. 

Eemp,  hairs  in  wool;  dead  wool. 

Kendal,  a  kind  of  green  baize ;  a  coarse  woollen 
cloth. 

Kersey,  coarse  ribbed  cloth  woven  w^ith  long 
wool. 

Kerseymere,  light  woollen  twill  with  an  oil 
finish. 

Khaki,  cloth  dyed  an  earthy  yellowish-grey 
colour;   the  colour  itself. 

Kidderminster,  the  original  name  of  the  double- 
cloth  carpet,  now  more  commonly  known  as 
Scotch  or  ingrain  carpet. 

Kier,  a  vessel  in  which  goods  are  boiled  at 
high  or  low  pressure. 

Knitting,  forming  a  fabric  by  a  succession  of 
interlaced  loops. 


Knitting  burr,  the  appliance  fitted  to  knitting 
machines  for  supplementing  the  action  of 
the  needles  in  various  ways. 

Knitting  frame,  a  large  class  of  machines  de- 
rived from  the  original  invention  of  William 
Lee,  M.A.,  designed  to  perform  mechanically 
the  knitting  operation. 

Knives,  the  bars  on  the  griffe  of  the  Jacquard 
and  Jacquard  dobby  which  lift  the  hooks 
holding  the  heald  cords. 

Knocker-off,  a  wheel  with  projecting  wings  on 
the  knitting  frame  which  lifts  the  loops  over 
the  heads  of  the  needles  when  the  knitting 
action  has  been  performed. 

Knocking-off  motion,  a  class  of  appliances  of 
various  forms  used  to  stop  operations  auto- 
matically when  necessary. 

Knopped  yams,  tloubled  yarns,  studded  with 
small  knobs  or  snarls  by  the  action  of  the 
rollers. 

Knotting,  tying  uj)  tlie  cords  of  a  Jacquard; 
taking  away  the  knots  of  joined  yarns  ap- 
pearing on  tiie  cloth  face. 


Lace,  network  of  threads  wrought  into  meshes, 
flowers,  and  figures,  forming  a  transparent 
fabric. 

Lace  loom,  a  machine  invented  to  weave  lace 
formerly  made  by  hand. 

Lacing,  stringing  the  Jacquard  cards  together 
in  a  chain. 


Lagging,  inserting  pegs  in  the  dobby  lags  to 
prevent  the  needles  from  acting. 

Lags,  pieces  of  wood  drilled  with  holes  forming 
the  pattern  chain  of  a  dobby. 

Lake,  a  pigment  colour  obtained,  for  instance, 
by  mixing  solutions  of  dyestuff"and  mordant, 
the  precipitate  forming  the  lake. 
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Lambs,  levers  connectiiij^-  tlie  treadles  and  llie 
heald  shafts  on  a  hand  loom. 

Lambswool,  the  fine  wool  taken  from  the  young- 
sheep;  a  fine,  soft,  knittiny  yarn. 

Landing  wheel,  tlie  wheel  on  the  circular  knit- 
ting- frame  which  pushes  the  loop  up  over  the 
needle  beards. 

Lantern,  a  frame  enclosing-  the  Jacquard  cylin- 
der; the  wire  or  barred  apparatus  used  in 
the  steam  style  of  calico  printing  for  fixing 
the  colours. 

Lap,  a  thick  sheet  of  fibres  produced  from  a 
carding-  engine;  a  sheet  formed  of  slivers  for 
feeding-  to  the  carding-  engine,  or  felt-making- 
machine. 

Lap  frame,  the  machine  by  which  slivers  are 
formed  into  flat  sheets. 

Lappet,  a  figure  produced  on  cloths  by  means 
of  whip  or  extra  warps. 

Lappet  loom,  a  special  form  of  loom  mounted 
for  lappet  weaving. 

Lappet  -wheel,  the  round  disc  cut  in  g-rooves 
which  g-uide  the  fing-er  of  the  needle  bars 
carrying-  the  whip  and  form  the  figure. 

Lapping,  folding:  cloths ;  the  blanket  of  the 
cylinder  calico-printing-  machine. 

Lashes,  cords  which  bound  the  heald  cords  on 
the  drawn  loom ;  neck  cords  on  the  Brussels 
carpet  loom. 

Lasting,  a  five-end  twill  woven  stiffly. 

Latch,  the  small  piece  hing-ed  to  the  base  of 
the  knitting- -needle  hook  which  closes  the 
hook  and  holds  the  engag-ed  loop  while 
another  loop  is  being  formed. 

Lathe,  the  frame  of  the  loom  which  holds  the 
shuttle  boxes  and  reed. 

Lattice,  an  apron  formed  of  crossed  bars  of 
thin  wood  strung;  on  a  cloth  base  by  which 
fibres  are  fed  to  machines. 

La-wn,  a  fine  white  linen  of  open  texture. 

Lay,  the  loom  batten ;  lea ;  300  yards  of  linen 
yarn;  80  revolutions  of  thi;  cotton  hank  reel; 
method  of  twisting-  strands  into  a  rope. 

Lay  cap,  the  bar  fitted  over  the  top  of  the  reed 
in  the  lathe. 

Lay  race,  flat  part  of  the  batten  between  the 
shuttle  boxes,  along-  which  the  shuttle  runs. 

Lajdng,  making-  a  rope. 

Laying  hook,  an  iron  on  the  head  of  a  rope- 
walk  pole  on  which  the  rope  is  placed  after 
twisting-. 

Laying  top,  conical  piece  of  wood  used  to 
guide  the  strands  of  the  rope  while  it  is 
being:  formed,  retreating;  as  the  strands  are 
closed. 

Lea,  measure  of  various  yarns;  120  yards  of 
cotton  yarn ;  80  rounds  of  the  cotton  reel ; 
300  yards  of  linen  yarn. 

Lead,  the  base  of  certain  knitting  needles. 


Lead  sinker,  a  bar  in  which  sinkers  between 
the  jack  sinkers  on  the  knitting  frame  are 
soldered. 

Lease,  the  weaving  plane  of  the  warp;  tie 
round  the  division  of  the  warp;  separation 
of  alternate  threads  in  the  warp. 

Lease-pin,  a  small  projection  upon  which  the 
lease  is  formed  on  the  warping  mill. 

Lease  rod,  a  slat  laid  transversely  in  the  warp 
on  the  loom  to  preserve  the  lease. 

Leaves,  heald  shafts. 

Ledger  blade,  the  straight-edged  steel  knife 
placed  at  a  tangent  to  the  spirally-bladed 
cutting  knife  of  the  cropping  machine. 

Length,  an  arbitrary  measure  of  cloth,  such  as 
dress  length,  suit  length,  &c. 

Leno,  a  linen  muslin  or  gauze. 

Let-off,  a  class  of  appliances  devised  to  regu- 
late the  length  of  yarn  given  off'  by  the  warp 
beam  to  the  need  of  the  weave. 

Levantine,  a  kind  of  silk  cloth ;  cotton  imported 
from  Smyrna. 

Levers'  loom,  the  lace  loom  as  improved  by 
the  Levers,  the  basis  of  all  modern  lace 
looms. 

Ley  boil,  the  operation  of  boiling  clothes  in 
soda  ash  and  resin-paste  liquor. 

Licker-in,  a  roller  acting  between  the  feed 
rollers  and  the  cylinder  of  a  carding  engine. 

Licking,  fraying  out  of  the  sliver,  or  slubbing, 
and  running  over  instead  of  between  the 
drawing  rollers. 

Lift,  the  height  to  which  a  warp  is  raised  in 
shedding. 

Lifter,  the  mark  on  a  weaving  plan  indicating 
the  lifting  of  a  warp  thread;  a  cam;  tappet; 
any  raising  mechanism. 

Lifting  bar,  a  horizontal  bar  on  flat  knitting 
frames  which  raises  the  jacks ;  the  bar  of  the 
grifFe  on  the  Jacquard. 

Lifting  block,  the  block  which  carries  the  griff'e 
up  and  down  in  the  Jacquard. 

Lifting  board,  the  board  on  the  Jacquard  of 
the  Brussels-carpet  loom  which  lifts  the 
knotted  cords. 

Lifting  rail,  the  rail  on  the  front  of  the  spinning 
frame  which  raises  the  bobbins ;  the  rail  on 
the  ring-spinning  frame  which  raises  the 
rings. 

Lime,  calcium  oxide. 

Lime  boil,  boiling  the  limed  goods  for  bleach- 
ing;   bowking  or  bucking. 

Liming,  passing  the  bleaching  cloth  through  a 
milk  of  lime. 

Line,  the  longest  and  finest  of  the  flax  fibres 
prepared  for  spinning. 

Lined  work,  variations  of  weaving  patterns 
wrought  on  the  basis  of  the  diamond  or 
pointed  twills. 
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Linen,  cloth  made  of  flax  yarn. 

Linen  prover,  a  small  microscope  used  for 
counting-  the  threads  in  a  linen  cloth. 

Lingo,  the  weig-ht  at  the  ends  of  a  Jacquard 
heald  cord. 

Linking,  the  joining-  of  knitted  fabrics  without 
a  seam. 

Linsey-woolsey,  a  cloth  woven  of  mixed  wool 
and  linen  yarns. 

Lint,  fibre;  flax;  flax  thread. 

Lint  doctor,  the  sharp  blade  lying  over  the 
delivery  side  of  the  cj'linder  of  the  calico- 
printing-  machine. 

Linmn  usitatissimum,  the  botanical  name  for 
the  flax  plant. 

Lisle  lace,  the  diamond-shaped  mesh  formed 
by  two  threads  plaited  in  a  perpendicular 
line. 

Lisle  thread,  the  fine  thread  used  by  makers  of 
Lisle  lace  by  hand. 

List,  an  edge  of  cloth  woven  diff"erently  from 
the  body ;    selvage;    end  of  a  web. 

Llama,  the  Peruvian  groat,  which  gives  a  fine 
long-  wool;    the  wool  of  the  llama. 


Loading,  heavy  dressing;  weighting  silks. 

Lock,  a  tuft  of  wool. 

Locker-bars,  the  pair  of  horizontal  bars  which 
shift  the  bobbins  on  the  lace  loom. 

Long-cloth,  fine  bleached  cotton. 

Long  flax,  flax  fibres  of  hig-h  quality  which  are 
not  cut  into  middles,  tops  and  shorts,  or 
ends. 

Loom,  the  weaving:  machine. 

Looping--wire,  the  long-  wires  which  form  the 
pile  of  velvet,  plush,  Brussels,  Wilton,  tapes- 
try and  velvet-pile  tapestry  carpets. 

Loops,  the  pile  of  a  Brussels  or  tapestry  carpet; 
the  basis  of  knitted  fabrics. 

Loop  -wheel,  the  wheel  on  the  circular  knitting- 
frame  which  forms  the  loops  and  pushes  them 
under  the  needle  beards. 

Low  shaft,  the  shaft  of  a  loom  under  the  main 
driving-  shaft;  tappet  driving  shaft. 

Lustre,  a  kind  of  twilled  cloth  woven  with 
cotton  warp  and  woollen  weft,  dressed  to 
show  a  gflossy  surface;  a  finish  which  im- 
parts a  sheen  to  gfoods. 

Lye,  an  alkaline  liquid;  scouring  mixture  for 
wool. 
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Macarthy  gin,  a  kind  of  cotton  gin  in  which 
knives  and  rollers  sejDarate  the  seeds  from 
the  raw  cotton. 

Madapollam,  the  fine  long-cloth  exported  largely 
to  the  Eastern  markets,  heavily  dressed  with 
china  clay. 

Madder,  a  dyestuff  obtained  from  the  root  of 
plants  of  the  Rubia  g-enus,  grown  in  the 
Levant  chiefly,  and  used  in  the  oldest  style 
of  calico  printing  known  in  this  country. 

Madder  style,  a  method  of  textile  printing  in 
which  the  fabrics  are  printed  with  thickened 
mordants,  and  then  dried,  aged,  dunged, 
and  dyed  with  alizarine  or  other  colouring 
matters. 

Mail  net,  triangular  netting  woven  on  the  gauze 
loom,  by  a  combination  of  whip  and  crossing 
warp. 

Mails,  small  brass  heald  eyes,  through  which 
the  wai'p  ends  are  passed  on  the  Brussels 
carpet  and  other  looms;   heald  eyes. 

Maltese  lace,  a  flat  kind  of  lace,  the  foimdation 
of  the  pattern  being  a  form  of  the  Maltese 
cross. 

Mangle,  a  cloth  finishing  machine,  composed 
of  two,  three,  or  five  rollers,  arranged  in 
various  ways,  with  weights  or  springs  to 
impart   ])rcssure. 

Manila  hemp,  fibre  of  the  Rhisa  tcxlilis,  largely 
produced  in  the  Philippine  Islands;  rope 
fibre. 


March,  a  short  lath  laid  across  the  treadles  in 

the  hand   loom. 
Market  bleach,  the  process  of  bleaching  calico 

for  sale. 
Mat,  a  name  for  the  hopsack  weave. 
Matching,  mixing  i;olour  to  dye  to  pattern. 

Mechlin,  a  light  Belgian  lace  made  of  three 
threads  twisted  and  plaited  to  a  perpen- 
dicular line,  forming  a  hexagonal  net,  with 
flowering. 

Melton,  a  smooth-faced  woollen  cloth,  of  close 
texture. 

Mending,  repairing  a  warp;  darning  defective 
cloth. 

Mercer,  a  dealer  in  silks;  John  Mercer,  the 
inventor  of  the  jjrocess  of  mercerization. 

Mercerize,  to  give  cotton  yarns  and  cloths  a 
fine-grained  density  and  lustre  by  the  appli- 
cation of  a  caustic  lye. 

Merino,  originally  a  breed  of  Spanish  sheep, 
but  now  bred  in  various  parts  of  the  world, 
because  of  their  valuable  wool;  wool  derived 
from  the  mei-ino  sheep;  a  twilled  worsted 
cloth  for  dress  goods  ;  a  yarn  made  of  doubled 
worsted  and  cotton. 

Middle  drawing-out  scrolls,  a  set  of  scrolls 
placed  at  the  back  and  in  the  middle  of  the 
mule  carriage. 

Middlings,  a  medium  quality  of  cotton ;  the 
central  portion  of  the  flax  staple  -when  cut 
into  three. 
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Mildew,  a  kind  ot"  vegelablu  rnnj;us  wliicli 
attacks  dressed  cloths. 

Mill,  the  factory  in  which  textiles  are  m<'idc. 

Milling,  felting-. 

Minder,  the  operative  who  attends  the  machines. 

Mitten,  the  hand-covering  which  is  knitted;  a 
fiiigerless  g^love. 

Mixing,  blending:  two  or  more  kinds  of  fibre 
together  to  make  a  given  quality  of  yarn  or 
to  bring-  the  material  to  an  average  quality; 
the  blended  fibres. 

Mohair,  the  long  woolly  hair  of  the  Angora 
goat;  the  cloth  made  from  the  hair  spun  into 
yarns;  a  mixed  wool  and  cotton  fabric  made 
in  imitation  of  mohair. 

Moire,  silk  damped  and  pressed  to  g"ive  the 
surface  a  cloudy  or  wavy  or  watered  ap- 
pearance ;  a  watered  silk. 

Moirette,  an  imitation  of  moire,  woven  of 
cotton  or  other  yarns,  and  dressed  with  a 
watered  appearance. 

Moleskin,  a  fustian  woven  orig-inally  with  linen 
warp  and  two  cotton  wefts,  in  satin  twill, 
but  now  woven  wholly  of  cotton  as  a  rule. 

Moquette,  a  machine-made  tufted-pile  carpet. 

Mordant,  the  agent  by  which  colouring-  ma- 
terials are  fixed  on  cloths,  consisting-  most 
commonly  of  a  metallic  salt.  By  far  the 
most  useful  mordant  is  bichrome. 

Mordanting,  impregnating-  cloth  with  a  mor- 
dant. 


Moreen,  ;i  slout  wo(j1Icii  i.lotli  used  as  curtains 
and   hangings. 

Motion,  a  term  us(;d  technically  in  textile  fac- 
tories to  denote  an  appliance  which  produces 
a  ceitain  movement,  e.g.  stop-motion,  heald 
motion. 

Moufflon,  the  wild  sheep  of  Corsica. 

Mountings,  the  shedding-  apparatus  of  a  loom. 

Mousseline-de-laine,  a  fine  cloth  of  open  texture 
woven  with  }arns  composed  of  wool  and 
cotton. 

Mule,  the  cotton-spinning  machine,  invented 
by  Crompton,  and  so  named  because  it  com- 
bines the  roller-drawing  principle  of  Ark- 
wright's  water  frame  and  the  carriage-draw- 
ing- of  Harg-reaves'  spinning  jenny. 

Mule  carriage,  the  part  of  the  mule  which  holds 
the  twisting  spindles  and  winding-on  appli- 
ances, and  runs  to  and  from  the  frame  on 
rails. 

Mule  frame,  the  stationary  part  of  the  mule, 
containing-  roller-drawing-  apparatus. 

Mule-spun  yam,  those  yarns  which  are  spun 
on  the  mule ;   twist. 

Mulls,  a  soft  kind  of  cotton  cloth. 

Mungo,  the  shoddy  obtained  by  grinding  down 
and  teasing-  out  milled  woollen  cloths. 

Muslin,  a  class  of  gfoods  the  sole  disting-uish- 
ing-  feature  of  which  is  ligfhtness  and  open- 
ness of  texture. 
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Nail,  a  yarn  measure,  2^  inches  in  leng-th. 

Nainsook,  a  light  cotton  fabric  of  soft  texture. 

Nankeen,  a  yellow  cloth  woven  in  the  natural 
colour  of  Gossyphim  religionum  by  the 
Chinese;  imitation  woven  with  white  cot- 
tons and  dyed  with  annatto  or  an  iron  salt. 

Nap,  filaments  on  the  surface  of  a  cloth ;  pile 
of  plush-woven  fabrics;  knots  on  the  cloth 
face  caused  by  mending  of  broken  threads. 

Nap  warp,  pile  warp. 

Napery,  linen  for  personal  wear,  and  bedroom 
and  table  use. 

Naphthalene,  the  second  distillate  of  coal-tar, 
from  which  the  azo  colours  are  derived. 

Napkin,  a  small  square  of  cloth ;  a  tablecloth ; 
a  handkerchief. 

Napping,  raising-  the  pile  of  cloths  by  means  of 
teasling  or  carding-. 

Narrow  loom,  a  loom  specially  adapted  for 
weaving  ribbons,  tapes,  and  bindings. 

Narrow  width,  any  cloth  woven  less  than 
44  inches  broad ;  a  woollen  cloth  less  than 
52  inches  broad. 


Neat,  the  third  quality  of  wool  in  the  worsted 
sorting-  system. 

Neck  cords,  the  cords  connecting-  the  heald 
cords  of  the  Jacquard  with  the  hooks. 

Needle,  a  horizontal  wire  holding-  a  Jacquard 
hook,  and  pressed  by  the  card  cylinder;  a 
knitting-  hook  in  the  machine  knitter. 

Needle-bar,  the  bar  in  which  the  needles  of  a 
knitting  frame  are  fixed ;  the  wetting-  needle 
of  a  Crompton  Axminster  carpet  loom ;  a 
gilling  spike. 

Negative  tappet,  a  warp  -  shedding  tappet 
which  only  lifts  the  heald  shafts. 

Nep,  a  catching  of  the  yarn  in  the  drawing- 
rollers  of  a  drawing:  or  spinning-  frame ;  a 
knot  in  cotton  yarn  caused  by  the  presence 
of  small  particles  of  foreign  matter. 

Neppy,  yarn  which  shows  little  knots  in  the 
spinning. 

Net,  any  fabric  formed  by  twisting-  threads  to- 
gether so  as  to  form  open  mesh. 

Nettle  cloth,  the  name  formerly  given  to  ramie 
fabrics. 
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Nettling,   the  twisting  of  two  ropes  tog-ether; 

pairing-  rope  yarns  in  the  rope-walk. 
New  Zealand  flax,  Phormium  tenax,  from  which 

a  fibre  equal  to  low-g-rade  flax,  and  superior 

to  common  hemp,  is  derived. 
Nip,  the  point  of  pressure  between  two  rollers. 
Noil,  the  waste  of  the  combing-  machine ;  short 

wool. 


Nose,  the  point  of  a  yarn  cop. 

Nosing  motion,  the  appliance  on  the  spinning- 
mule  devised  to  g:ive  a  solid  and  symmetrical 
shape  to  the  point  of  the  cop. 

Niunber,  the  count  of  a  yarn. 

Nun's  veiling,  a  very  ligfht  wool  fabric  of  open 
texture. 
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Oakum,  the  long^  tow  taken  from  flax  and  hemp 
hackling-;  teased-out  rope. 

Odd  numbers,  those  numbers  not  divisible  by  2; 
alternate  warp  threads,  beginning  with  i. 

Oiling,  impreg-nating-  scoured  wool  with  oil; 
applying-  oil  to  jute. 

Oleine,  the  oily  compound  used  for  mordanting: 
alizarine  colours  in  dyeing-  and  printing-. 

Open  band,  worsted  yarns  twisted  from  left  to 
rig-ht. 

Open  drawing,  worsted  drawing  by  means  of 
grilling  machines  on  which  the  weight  of  the 
bobbins  alone  makes  the  drag  for  regulating 
winding. 

Open  shed,  the  warp  shed  in  which  the  two 
sets  of  threads  are  kept  separate  by  the 
shedding  appliance  when  stationary. 

Opener,  any  machine  used  to  break  up  the 
tangled  masses  of  raw  fibres ;  the  Crighton 
opener;    the  willow. 

Organzine,   silk  thread  produced  by  doubling 


twisted  singles;   the   warp  in   standard  silk 
fabrics. 

Oriental  carpet,  a  class  of  carpets  imported 
from  Eastern  countries,  woven  with  a  knotted 
pile ;  knotted-pile  carpet. 

Orleans,  the  cotton  grown  in  Mississippi  and 
Louisiana,  from  the  Gossypium  hirsutuni, 
considered  the  most  useful  and  regular  of 
American  cottons;  a  cloth  woven  of  cotton 
warp  and  wool  weft. 

Overhead  Jacquard,  the  Jacquard  appliance 
hung  over  the  loom. 

Overhead  motion,  reversing  motion  used  when 
shedding  tappets  are  placed  under  the  heald 
shafts. 

Over-pick,  the  picking  appliance  driving  the 
shuttle,  the  fulcrum  of  which  is  above  the 
level  of  the  shuttle  box. 

Oxford  mixture,  u  woollen  cloth  of  dark  grey 
colour,  produced  by  mixing  black  and  white 
yarns. 


Pack-cloth,  coarse  hemp  or  jute  cloth  ;  gunny. 

Pad,  the  roller  used  in  printing  the  resist  on 
cloth  in  the  resist-padding  style  of  calico 
printing. 

Padding,  imbuing  cloth  with  a  mordant  or  dye. 

Paddle,  a  dye-vat  in  which  the  cloths  are  run 
round  with  a  circular  paddle. 

Paramatta,  an  imitation  of  merino  woven  with 
cotton  and  worsted. 

Paste,  a  compound  of  flour,  starch,  gum,  or 
other  substance,  and  water,  used  as  a  vehicle 
of  mordants,  resists,  or  discharges,  in  textile 
printing ;  a  dressing. 

Pastel,  a  kind  of  blue  dye ;  vvoad. 

Patent  Axminater,  the  carpet  woven  with 
thenille   fringe   for  pile. 

Pattern,  the  plan  of  a  fabric  written  on  pointed 
paper;  the  example  to  be  imitated;  small 
pieces  of  cloths  sent  out  to  buyers  as 
specimens. 


Pattern  box,  shuttle-changing  motion,  acting 
upon  the  shuttle  boxes  according  to  pattern. 

Pattern  cards,  the  cards  of  the  Jacquard  and 
Jacquard  dobby  which  direct  the  lift  of  the 
warp  and  the  pick  of  the  weft. 

Pattern  chain,  any  chain  composed  of  thick 
and  thin  links,  or  links  of  any  form,  which 
causes  the  shuttle  boxes  to  change  for  work- 
ing a  figure  or  pattern ;  the  chain  of  the 
Knowles  dobby  which  operates  the  jacks 
controlling  the  heald  shafts. 

Pearl,  the  plain  knitting  stitch  reversed;  purl. 

Peg,  tiie  small  wooden  block  inserted  in  holes 
of  the  dobby  lag. 

Pegging  plan,  the  plan  which  shows  what  holes 
in  a  dobby  are  to  be  closed  and  what  left 
open. 

Pelt  wool,  wool  taken  from  the  skin  of  the 
dead   sheep. 
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Persian  carpet,  a  knotted  pile  carpet  woven  in 
Persia  ;  a  carpet  woven  accordinjjf  to  Persian 
desig^ii,  with  linen  warp  and  weft  and  pile  of 
wool  tufts. 

Peruvian,  the  cotton  produced  in  Peru  from  the 
cotton  tree,  Gossypium  peruviannm  ;  cottons 
obtained  from  the  G.  peruviannm. 

Petersham,  a  heavy  woollen  cloth,  the  hairy 
surface  of  which  is  rolled  into  little  knots. 

Piano  card  cutter,  the  machine  which  per- 
forates Jacquard  cards  with  a  piano  motion. 

Piano  teed,  the  pedal  arrangement  by  which 
the  fibre  fed  to  cotton  or  other  preparing- 
machines  is  regulated  to  requirement. 

Pick,  a  thread  of  weft  inserted  into  the  warp. 

Picker,  the  small  block  of  wood  or  leather 
which  impels  the  shuttle  across  the  web. 

Picker  arm,  the  lever  extending  from  the  head 
of  the  picking  shaft  and  attached  to  the 
band  or  cord  on  the  picker  which  imparts 
the  blow  to  the  picker. 

Picker  band,  the  leather  band  or  cord  which 
connects  the  picking  arm  and  the  picker. 

Picking,  causing"  the  shuttle  to  pass  through 
the  warp  shed  and  insert  a  weft  thread. 

Picking  cone,  the  small  conical  roller  on  the 
picking  shaft  acted  upon  by  the  tappets. 

Picking  shaft,  the  upright  shaft  in  the  loom 
which  is  the  agent  of  the  picking  motion. 

Picking  tappet,  the  cam  on  the  low  shaft  of  the 
loom  which  actuates  the  picking  motions. 

Picklock,  the  first  quality  of  wool  in  the  woollen 
sorting  system. 

Picks,  the  number  of  picks  is  a  measure  of 
cloths. 

Piece,  a  definite  length  of  cloth.  A  piece  of 
muslin  is  lo  yards;  cotton,  28  yards;  Irish 
linen,  25  yards;  a  bunch  of  raw  flax,  weigh- 
ing about  y^  lb. 

Piece  goods,  fabrics  sold  by  the  piece,  such  as 
calicoes,  long-cloths,  sheetings,  &c. 

Piecer,  the  operative  employed  in  mending  the 
broken  ends  of  the  spinning  frames. 

Pigment  style,  a  method  of  calico  printing  in 
which  pigments  or  mineral  colours  are  used. 

Pile,  fine  hairs  on  the  surface  of  a  cloth ;  the 
erected  threads  on  the  surface  of  plush 
fabrics;  the  loops  of  Brussels  and  other 
looped-pile  fabrics. 

Pile  warp,  the  warp  which  is  looped  up  for 
making  the  surface  of  plush-woven  fabrics, 
such  as  velvet,  terry,  Wilton  and  other 
carpets. 

Pile  weft,  the  weft  which  is  woven  into  velve- 
teens and  similar  fabrics  for  the  purpose  of 
being  cut  to  form  a  surface  pile. 

Pile  wires,  the  wires  which  are  inserted  below 
the  pile  warp,  to  loop  it  up. 
Vol.  VIII. 


Pillow  lace,  a  kind  of  m<-shed  fabric  made  by 
intertwining  threads  on  jiins  stuck  in  a 
cushion  over  a  pattern  fastened  on  the  lace 
of  the  cushion;  hand-made  Honiton,  Mech- 
lin, Irish,  Buckingham,  and  Valenciennes 
laces. 

Pin,  weft  spool. 

Pin  cop,  weft  cop,  made  to  fit  the  shuttle. 

Pina  cloth,  the  beautiful  fabric  woven  by  the 
natives  of  the  Philippines,  with  the  choicest 
binani,  or  the  inner  fibres  of  Musa  textilis, 
the  source  of  Manila  rope  fibres. 

Pique,  a  cotton  cloth  woven  unequal  warp  and 
weft  in  a  pointed  twill  pattern. 

Piquet,  striped  gauze,  the  ground  pattern,  or 
stripe,  effected  by  omitting  one  warp  end  in 
three  or  more. 

Pirn,  Scottish  term  for  weft  spool. 

Plaid,  a  check  pattern ;  the  long  shawl  worn 
over  the  shoulders,  across  the  body,  and 
bound  at  the  waist  or  at  the  side. 

Plaiding,  heavy  twilled  woollen  cloth. 

Plain  weave,  the  cloth  pattern  in  which  each 
thread  of  weft  passes  alternately  over  and 
under  a  thread  of  warp. 

Plaiting,  a  form  of  knitting  in  which  the  fabric 
is  made  by  intertwining  instead  of  looping. 

Planking,  joining  of  long-wool  slivers  together. 

Planting,  placing  warp  yarns  in  the  frames  of 
Brussels  and  Wilton  carpets,  so  as  to  vary 
colours  without  increasing  the  weight  of  the 
warp. 

Plated  goods,  faced  knitted  goods. 

Plough,  the  velveteen  cutter. 

Plush,  cloth  with  a  pile  face. 

Plush  weave,  that  method  of  weaving  which 
combines  a  pile  with  a  ground  warp. 

Ply,  twist  of  a  yarn ;  number  of  threads  in  a 
doubled  yarn;  number  of  yarns  in  the  thick- 
ness of  a  fabric. 

Point  lace,  fabric  made  with  the  needle ;  imi- 
tation laces  made  by  machinery. 

Points,  beardless  needles  which  change  the 
loops  on  the  knitting  frame;  lifting  needles 
on  the  Levers'  lace  loom. 

Polishing  machine,  the  machine  which  burnishes 
sized  threads  or  twines. 

Poplin,  French  silk  fabric,  watered  or  brocaded; 
silk  and  wool  cloth;  Irish  poplin,  woven  of 
fine  worsted  and  silk. 

Porcupine  roller,  spike-covered  roller  used  in  the 
French  drawing  frame  and  other  machines. 

Porter,    twenty   splits   of  a   reed ;    forty   warp 

threads. 
Positive  tappet,  the  shedding  cam  which  both 

lifts  and  depresses  the  heald  shafts. 

Potash,  potassium  carbonate,  formerly  obtained 
from  wood  ashes,  but  now  made  from  the 
chloride  by  the  Leblanc  process, 
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Potash  soap,  the  best  wool-scouring-  material, 
obtained  by  treating-  carbonate  of  potash 
with  caustic  potash,   or  with  lime. 

Potato  starch,  the  dressing  made  of  potato 
flour. 

Presser,  the  top  roller  of  a  pair  of  drawing- 
rollers;  the  spring-  finger  on  the  end  of  a 
flyer. 

Presser  bar,  the  bar  which  acts  on  the  hooks 
in  the  needle  frame,  pressing-  in  the  beards  to 
let  oft"  the  loops. 

Presser  harness,  the  arrang-ement  of  healds  on 
the  Jacquard  loom  by  which  intricate  desig-ns 
are  woven. 

Presser  wheel,  the  wheel  on  the  knitting-  frame 
which  presses  down  the  beards  of  the  needles. 

Pressing,  finishing  cloths  by  putting-  them  under 
pressure  in  any  kind  of  press. 


Prime,  the  second  quality  of  wool  in  the  woollen 
sorting-  system. 

Print,  a  cotton  cloth  which  has  been  printed; 
the  impression  of  a  colour  block  or  roller. 

Printfield,  the  area  in  which  printing  and 
bleaching  are  carried  on. 

Prunelle,  three-end  twill,  warp  flushed. 

Pullicates,  a  light  kind  of  cotton  handkerchiefs, 
usually  of  a  faint  orange  colour,  and  at  one 
time  extensively  exported  to  the  East. 

Purl,  inversion  of  plain  stitch  in  knitting. 

Pushers,  propellers  of  bobbin-carriages  from 
front  to  back  on  the  lace  loom ;  a  shifter 
mechanism  on  the  knitting  frame. 

Putter-on,  the  operative  who  places  the  frames 
for  the  Brussels  and  Wilton  carpets. 
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Quadrant,  a  quarter-wheel,  with  arm  and  chain, 
which  directs  and  regulates  the  winding-on 
of  cops  in  the  mule. 

Quarter,  the  unit  of  measurement  for  the  width 
of  lace  looms. 

Quercitron,   a   yellow   dyestuff  obtained    from 


shavings  of  the  bark  of  the  Quercus  tindoria, 
for  which  the  mordants  are  alum  or  staimic 
chloride. 

Quill,  the  small  tube  on  which  weft  spools  are- 
wound. 

Quillings,  narrow  lace  fabrics. 
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Rabbeth  spindle,  the  spindle  specially  devised 
for  the  ring  frame,  revolving  at  high  speed 
in  an  oil-celled  bolster. 

Race,  the  path  of  the  shuttle  on  the  loom  slay. 

Rack,  bobbin  creel  holder;  lace  measure,  equal- 
ling 240  meshes. 

Raddle,  row  of  pegs  on  a  bar  placed  to  keep 
the  warp  threads  straight  in  beaming  and 
dressing. 

Rags,  torn  cloths  and  clippings  used  in  making 
shoddy  or  mungo. 

Raising,  bringing  up  the  surface  hairs  on  fabrics 
foi  smoothing,  brushing,  or  shearing. 

Raising  gig,  the  machine  containing  a  cylinder 
covered  with  (he  heads  of  teasles  used  for 
raising  the  nap  of  cloths. 

Ramie,  the  popular  name  of  the  fibre  obtained 
from  the  inner  bark  of  the  plant  Boehvieria 
nivea;  China  grass;  rhea ;  nettle  fibre. 

Rap,  80  revolutions  of  a  hank  reel;  120  yards 
of  cotton  yarn  ;  the  lay  of  a  reel. 

Ratch,  the  stretch  of  the  yarn  on  a  spinning 
frame;  the  length  between  drawing  rollers. 

Reader-in  and  repeater,  the  set  of  appliances 
invented  to  duplicate  Jacquard  cards. 

Re-arranged  twill,  a  twill  pattern  in  which  the 
interweaving  is  changed  without  reducing 
or  increasing  the  number  of  crossings. 


Reed,  a  number  of  wires  closely  set  between 
two  slats,  and  placed  in  a  vertical  position 
on  the  back  of  the  lay,  each  opening  between 
the  wires  being  called  a  dent,  through  which 
the  warp  threads  pass  to  the  cloth  fell. 

Reel,  a  revolving  frame  upon  which  hanks  of 
yarn  are  wound ;  the  frame  on  which  silks 
are  wound  from  the  cocoon. 

Rep,  corded  fabric  produced  by  weaving  three 
or  more  picks  of  weft  in  one  warp  shed;  also, 
repp. 

Reserve,  the  style  of  calico  printing  in  which 
cloths  are  printed  with  a  paste  capable  of 
keeping  the  dye  out,  and  then  dyed,  the 
printed  figures  appearing  in  white  on  the 
cloth;  also  called  resist  or  resist -padded 
style. 

Resist,  the  material  applied  to  cotton  cloth 
to  prevent  mordant  or  dye  acting  on  those 
parts  on  which  it  has  been  printed. 

Retting,  a  treatment  of  the  flax  or  hemp  stems 
to  take  the  fibres  from  the  outer  bark  and 
the   inner  wood ;  rotting. 

Revolving  shuttle  box,  a  cylinder  placed  at  the 
end  of  the  race  containing  four  or  more 
shuttles,  which  revolves  to  bring-  the  shuttles 
to  the  level  of  the  shuttle-race  in  turn  as 
required  by  the  pattern  of  the  web. 

Ribbon,  a  narrow  web  of  silk,  cotton,  or  any 
fibre. 


GLOSSARY    OF   TEXTILE   TERMS 


163 


Bibbon   loom,    a    class   of   weavintf   machim-s 

adapted  for  makiny  very  narrow  fabrics. 
Rib  frame,  the  appliance  invented  by  Jedediali 

Strutt   for  producing'  a    reversed,    or  pearl, 

stitch  in  hosiery. 
Rim,  the  main  pulley  of  a  mule  spinning-  frame. 
Ring  frame,  the  spinning-  frame  on  which  the 

spindle  revolves  within  a  ring-,  with  a  small 

steel  hoop  on  the  flange  of  the  ring  to  govern 

the  winding-on  of  the  thread. 
Ring  traveller,  the  small  steel  loop  which  forms 

the  winding--on  drag-  of  the  ring  frame. 
Ripple,  a  comb  of  steel  through  which  flax  is 

drawn  to  clear  oft"  seeds  and  capsules. 
Rock,  the   stick  or  frame  upon   which  carded 

fibres  are  fixed  for  the  hand  spinner. 
Roller  frame,  the  stationary  part  of  the  mule 

frame. 
Roller  gin,  a  machine  for  cleaning  cotton  from 

seeds  by   means  of  rollers  running  against 

knives ;    the  churka. 
Roller  locker,  the  plain-net,  high-speed  loom. 
Roman,  a  kind  of  double-cloth  carpet. 


Rope-laying,  the  s])iiniing  of  ropes. 

Rope  walk,  a  long  shed  in  which  ropes  are  laid 
on  the  hand-spiiHiing  system. 

Rotary  frame,  the  power-driven  knitting  ma- 
chine. 

Rove,  to  draw  out;  the  thing-  drawn  out,  such 
as  a  slubbing  of  fibre. 

Roving,  the  sliver  after  it  has  been  brought  to 
a  fineness  ready  for  final  spinning. 

Roving  frame,  any  frame  for  fining  the  sliver, 
but  specially  applied  to  the  last  of  the  series 
of  preparing  frames. 

Ruffer,  the  coarse  hackling  frame  for  preparing 
flax. 

Rug,  the  small  size  of  carpet  made  for  limited 
spaces,  such  as  the  hearth,  altar  steps,  or 
entrances. 

Rug-back,  a  carpet  in  which  the  g-round  warp 
is  woven  with  a  double  shed,  to  give  added 
strength  to  the  foundation. 

Russel  cord,  a  worsted  cloth  of  a  fine  cord 
twill,  first  made  in   Norwich. 


Sacking,  the  coarse  flax  or  hempen  cloths  of 
which  sacks  and  rough  bags  are  made. 

Sand  roller,  the  corrugated  beam  over  which 
cloths  are  sometimes  drawn  from  the  loom. 

Sarcenet,  a  plain  silk  ribbon;  a  thin  silk  lining. 

Sateen,  a  cotton  imitation  of  satin ;  Italian 
cloth. 

Satin,  broken  twill  weave  planned  so  that  no 
two  adjacent  warp  threads  are  crossed  by 
weft  in  succession ;  a  silk  fabric  woven 
broken  twill  with  tram  weft  and  organzine 
warp;  a  cloth  woven  broken  twill  with  a 
worsted  back  of  warp  and  a  silk  face  of 
weft,  or  reverse. 

Saw  gin,  the  cotton-seed  cleaning  machine  in- 
vented by  Eli  Whitney,  formed  of  a  grid  and 
a  circular  saw,  the  saw  pulling  the  cotton 
through  the  grid  and  leaving  the  seeds  be- 
hind. 

Saxony,  a  high  grade  of  wool  obtained  from 
the  Saxony  merino;  yarns  of  high  quality 
spun  from  the  Saxony  merino  wool ;  a  fine 
worsted  cloth  woven  with  high-grade  wools. 

Saxony  blue,  indigo  dissolved  in  sulphuric  acid. 

Say,  a  worsted  cloth,  mostly  woven  for  clerical 
vestments. 

Scale-board,  a  board  marked  with  the  design 
of  a  tapestry  carpet,  by  which  the  warp 
printer  is  guided. 

Scarf,  a  light  kind  of  shawl ;  a  broad  ribbon ; 
necktie. 

Scarf  loom,  a  narrow  loom  upon  which  scarfs 
and  ribbons  are  woven. 


Scarlet,  fine  woollen  cloth  coloured  scarlet. 

Schappe,  silk  which  has  not  been  degummed ; 
cloth  woven  with  raw  silk. 

Scotch  feed,  a  method  of  feeding  slivers  formed 
on  the  scribbler  on  to  the  finisher  card. 

Scouring,  cleansing  of  raw  wool;  washing  of 

cloths. 
Scray,   a   frame    which   carries   the  cloths   on 

dewing  and  other  finishing  machines. 

Screw  faller  gills,  sets  of  gills  impelled  by  hori- 
zontal screws  on  gilling  frames. 

Scribbler,  the  first  of  the  wool  -  carding 
machines. 

Scroll,  a  wheel  or  cylinder  upon  which  a  rope 
or  chain  is  wound  in  spiral  fashion. 

Scroop,  the  viscous  hardness  supposed  to  be 
a  natural  quality  of  silk. 

Scutcher,  any  machine  which  breaks  up  and 
makes  smooth  the  fibres  in  preparation  for 
carding;    an  opening  machine. 

Seaming,  joining  the  parts  of  knitted  goods 
together. 

Seconds,  the  seventh  quality  of  wool  in  the 
woollen  sorting  system. 

Section  beam,  a  beam  divided  into  parts  for 
winding  on  warps  built  up  in  sections. 

Self-actor  mule,  the  mule  spinning  frame  which 
automatically  performs  drawing,  twisting, 
winding-on,  and  copping  motions. 

Selvage,  edges  woven  on  cloth  to  prevent  fray- 
ing, generally  of  a  firmer  texture  than  the 
body  of  the  web. 
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Semi-open  shed,  a  combination  of  the  closed 
and  open  shed,  in  whicli  only  the  crossing 
warp  ends  are  transferred  from  the  top  to 
the  bottom,   or  the   bottom  to  the  top. 

Serge,  worsted  cloth  woven  in  a  broad  twill, 
equal  on  both  sides. 

Sericin,  the  name  applied  to  the  substance  of 
silk;   the  natural  gum  on  silk. 

Serrations,  saw-like  imbrications  shown  on  the 
edges  of  wool-fibre  scales  when  heavily 
pressed  flat,  and  formerly  supposed  to  be 
the  agency  of  felting. 

Sett,  proportioning  the  thickness  of  the  warp 
threads  to  the  size  of  the  reed;  measure  of 
warps  in  fabrics. 

Setting,  adjusting  the  parts  of  the  carding 
engine  to  each  other;  ranging  the  printed 
warps  to  form  the  pattern  in  the  tapestry 
carpet. 

Shafts,  healds  or  heald  shafts. 

Shaker,  the  cylindrical  wire  frame  in  which 
rags  and  waste  are  cleansed. 

Shalloon,  a  worsted  cloth  suitable  for  making 

into  men's  suits. 
Shaper,  the  appliances  on  the  mule  which  assist 

in  forming  the  cop. 

Shaving,  cutting  the  nap  of  a  fabric  to  a  level. 

Shawl,  large  square  of  fine  cloth,  variously 
woven  and  ornamented. 

Shearing,  clipping  the  wool  from  the  sheep; 
cutting  level  the  nap  of  a  cloth. 

Shed,  opening  of  the  warp  through  which  the 
weft  pick  is  inserted. 

Sheet  gills,  frames  in  which  the  gill-bars  are 
strung  together  to  form  endless  bands  or 
sheets. 

Sheeting,  white  goods  woven  double  width. 

Shell,  an  engraved  roller  on  a  calico-printing 
machine. 

Shepherd's  plaid,  a  long  shawl  woven  in  a 
black-and-white  check  pattern;  shepherd's 
tartan. 

Shetland  wool,  the  light,  hairy  wool  of  the 
Shetland  sheep;  doubled  yarns  made  of 
Shetland  wool. 

Shifter,  a  pin  which  moves  the  loop  of  a  knit- 
ting frame  from  one  needle  to  another  for 
widening  or  narrowing  the   work. 

Shifter  bar,  the  bar  with  stops  on  it  to  put 
out  one  needle  carrier  and  lift  another. 

Shifter  frames,  appliances  devised  to  change 
the  position  of  needle  bars  on  the  lappet 
loom. 

Shirting,  the  common  grey  cotton  cloth,  woven 
36  to  45  inches  wide,  and  cut  into  piece 
lengths  36  yards  long. 

Shoddy,  loom  dust;  wool  fibres  obtained  by 
tearing  up  rags ;  cloth  woven  of  manufac- 
tured wool ;   Yorkshire  tweed. 


Shogging,  the  horizontal  motion  of  needles  or 
guide  bars  by  which  loops  are  shifted  to 
right  or  left  on  knitting  frames ;  a  motion 
in  the  old  lace  loom  by  which  the  weft 
carriages  were  transferred  horizontally. 

Shoot,  weft. 

Shot,  a  pick  of  weft. 

Shot  patterns,  a  class  of  patterns  woven  with 
yarns  mixed  so  as  to  show  different  colours 
at  different  angles. 

Shrinking,  contracting  worsted  clotiis  by  damp- 
ing and  drying. 

Shroud-laid,  rope  made  by  twisting  four  strands 
round  a  core. 

Shuttle,  the  spool  carrier  in  the  loom. 

Shuttle  boxes,  the  boxes  at  both  ends  of  the 
slay  in  which  the  shuttles  come  to  rest. 

Shuttle  guard,  a  class  of  contrivances  designed 
to  prevent  the  shuttle  fiom  flying  out  of  the 
loom. 

Shuttle  race,  the  shelf  at  the  base  of  the  reed 
formed  by  the  body  of  the  slay  for  the  shuttle 
to  pass  over. 

Sida,  a  genus  of  plants  from  which  fine  rope 
fibres  are  derived. 

Sightening,  printing  a  mordant  in  colour  to  en- 
able the  printer  to  see  the  pattern. 

Silesia,  a  thin,  coarse  linen. 

Silk,  the  fine  fibre  spun  by  the  caterpillars 
of  moths  belonging  chiefly  to  the  Bombyx 
genus;   silk  yarn,  thread,  or  cloth. 

Silk  filling  engine,  a  machine  used  in  drawing, 
scutching,  and  ranging  the  threads  of  waste 
or  wild  silks. 

Silk  throwing,  the  process  of  spinning  silks  by 
doubling  and  twisting. 

Singeing,  removing  the  fluffy  nap  from  yarns 
and  fabrics  by  burning. 

Singles,  threads  of  reeled  silk  which  have  been 
twisted. 

Sinker  bar,  the  long  bar  upon  which  sinkers 
are  cast. 

Sinker  wheel,  the  winged  wheel  which  de- 
presses the  yarns  on  the  knitting  frame  to 
form  loops. 

Sinkers,  the  knobs  on  the  ends  of  plates  which 
depress  the  yarns  on  the  knitting  frame  for 
looping. 

Sinkers,  those  marks  on  a  pattern  plan  which 
indicate  that  the  warp  is  not  to  show  on  the 
surface. 

Sisal  hemp,  the  fibre  derived  from  the  Agave 
sisulana,  largely  used  in  twine  and  rope- 
spinning. 

Six -frame  Brussels,  the  highest  quality  of 
Brussels  carpet,  composed  of  six  pile  warps. 

Size,  any  viscid  substance  used  for  stiffiening 
and  binding  fabrics. 
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Skein,  a  lengfth  of  yarn  inado  ii|)  into  a  liank, 
different  in  size  in  different  fibres. 

Skipping  boxes,  shuttle  boxes  filled  with  appli- 
ances which  lirin^  tiie  shuttles  into  play  in 
any  order  required  b_\'  the  pattern. 

Slasher,  the  larj^^e  sizing'  or  dressing  machine, 
mostly  used  for  warp  dressing. 

Slay,  batten,  lay,  lathe,  of  a  loom. 

Sley,  the  loom  reed. 

Slipe,  wool  from  a  dead  sheep. 

Sliver,  the  soft  rope  taken  from  carding-  and 
other  preparing-  machines,  in  which  the  fibres 
have  been  laid  parallel  and  smoothed  out. 

Sliver  calender,  a  largfe  roller  pressing-  into 
consistency  the  sliver  as  it  comes  from  the 
carder. 

Slub,  a  sliver  after  it  has  passed  through  the 
drawing  frame. 

Slubbing,  drawing-  and  doubling-  the  slubs  in 
preparation  for  the  next  stage  of  the  spinning 
process. 

Slubbing  frame,  the  first  of  the  bobbin-and-fly 
frames,  upon  which  the  prepared  fibres  are 
wound  on  bobbins. 

Slur  cock,  the  cam  or  wiper  invented  by  William 
Lee  for  lifting-  the  jacks  on  the  knitting 
frame. 

Small  chain,  the  binding  warp  in  a  carpet. 

Snarl,  a  knot  or  curl  on  a  yarn. 

Sock,  a  knitted  covering-  for  the  foot,  coming 
half-way  up  the  leg ;  half-hose. 

Soda-ash  boil,  the  clearing  process  in  bleaching. 

Softening,  breaking-  down  the  hardness  of  fibres 
or  yarns  by  various  machines  and  methods. 

Sorting,  separating-  the  different  qualities  of 
wool  in  the  same  fleece;  separating-  pre- 
pared flax  or  hemp  into  grades  of  quality. 

Souring,  steeping- calico  in  dilute  sulphuric  acid. 

Southdown,  the  fine  short  wool  shorn  from  the 
Southdown  sheep. 

Spanish  merino,  the  fine  wool  derived  from  the 
merino  sheep  bred  in  Spain. 

Speed  frames,  the  rang-e  of  preparing  frames 
from  the  slubber  to  the  roving-  frame. 

Spiders,  a  kind  of  fine  g-auze  in  which  an  extra 
thick  warp  is  woven  with  the  ground. 

Spindle,  the  centre  of  the  spinning  action,  and 
commonly  a  finely  tempered  tapering-  pin  of 
metal. 

Spindle  -whorl,  the  small,  solid  wheel,  with 
grooved  edg-e,  fixed  on  the  base  of  the  spindle, 
and  round  which  the  driving  band  is  held. 

Spinning,  drawing-  and  twistingf  fibres  to  make 
yarns  or  threads. 

Spirals,  fancy  yarns  formed  by  doubling-  on 
frames  devised  to  impart  spiral  action  to  one 
of  the  threads. 


Split,  the  0])ening  between  the  w-ires  of  a  reed; 
(lent. 

Splitlul,   the  nimiber  of  yarns  passed  througli 

the  dent  of  a  reed. 
Spool,  a  cop;  pirn;  bobbin;   weft  cop. 

Spoon  stop-motion,  a  spoon-shaped  tumbler 
motion  on  the  drawing  frame,  overset  by  the 
failure  or  the  sudden  thickening  of  the  sliver. 

Spots,  any  fabric  upon  which  a  spot  pattern  is 
woven. 

Spotting,  weaving  spots;  planning  spot  de- 
signs; swivelling. 

Spreader,  the  flax  carder. 

Spring  take-up,  an  elastic  fingfer  which  takes 
up  the  slack  of  the  yarn  on  the  knitting 
frame. 

Spun  silk,  waste  silk  spun  on  ordinary  spinning 
frames. 

Spyndle,  the  largest  measure  of  yarns,  14,400 
yards  in  length. 

Squirrels,  the  small  rollers  on  the  carder. 

Stake-heads,  posts  at  the  side  of  the  rope-walk 

for  supporting  the  laid  rope. 
Stand,  the  base  of  a  mixture. 
Stannate  of  soda,   a  salt  made  up  of  stannic 

oxide  dissolved  in  a  solution  of  caustic  soda, 

used  in  printing  steam  colours. 

Stannic  chloride,  a  salt  obtained  by  treating 
tin  crystals  with  hydrochloric  acid  and  chlo- 
rate of  soda. 

Stannic  oxalate,  a  tin  salt  used  in  steam  colours, 
and  obtained  by  dissolving  stannic  chloride 
in  oxalic  acid. 

Stannic  oxide,  produced  by  adding-  carbonate 
of  soda  to  stannic  chloride,  and  used  for 
making-  stannate  of  soda. 

Stannous  acetate,  a  chemical  useful  in  the  dis- 
charg-e  style  of  calico  printing,  made  by 
mixing  together  solutions  of  stannic  chloride 
and  acetate  of  lead. 

Staple,  averag-e  length  of  a  fibre ;  standard 
leng-th  of  wool. 

Steam  style,  the  method  of  calico  printing  in 
which  the  mordants  and  colours  are  mixed 
together  and  printed,  steam  being  used  to 
bring  up  the  colours  and  reduce  the  mordants. 

Steep  t-will,  any  twill  of  a  greater  angle  than 

45  deg. 
Stenter-hooks,  hooks  on  the  sides  of  stenteringf 

frames  for  gfrippingf  the  fabrics. 

Stentering,  stretching  fabrics  on  frames  to 
bring  all  the  threads  into  proper  line,  while 
drying. 

Stepping,  the  ang-le  from  one  flushed  thread  to 

another  on  the  surface  of  a  cloth. 
Stiffeners,    dressing    pastes    used    for   givingf 

solidity  and  firmness  to  cloths. 
Stifling,  killing  the  chrysalis  in  the  cocoon  of 

silk. 

Stitch,  one  thread  passed  over  another;  the 
binding-  threads  of  double  cloths. 
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stocking,  a  close-fitting-  knitted  covering-  for 
the  foot  and  legf. 

Stocking  frame,  the  knitting-  frame. 

Stocks,  the  mallets  of  the  fulling-  mill. 

Stop-motions,  appliances  devised  to  stop  auto- 
matically spinning,  reeling,  winding,  warp- 
ing, sizing,  weaving,  and  finishing  machines. 

Sto-ving,  exposing  printed  calicoes  to  dry  heat. 

Stretch,  the  full  length  of  the  run  of  the  mule 
carriage ;  the  length  between  drawing  rollers 
or  gills;  ratio  of  the  elongation  of  a  yarn  in 
the  drawing. 

Strick,  a  lock  of  flax  or  hemp  after  scutching, 
commonly  ^  stone  of  flax. 

Strickle,  a  striking-  tool  used  in  flax  hand- 
scutching;  the  emery  grinder  of  cylindrical 
knives ;  the  hand-tool  of  the  card  clothing: 
sharpener. 

Stripes,  fabrics  woven  with  striped  patterns. 

Stripper,  a  card-roller  cleaner;  a  bleaching  or 
decolouring  agent. 

Stripper  rods,  the  rods  on  the  flax  hackling 
sheets  which  keep  the  gills  clean. 

Stripping,  clearing  the  cards  of  matted  fibres ; 
taking-  colour  out  of  fabrics. 

StuflFer  warp,  the  warp  which  fills  up  the  back- 
ing of  carpets. 


Sulphurizing,  bleaching  wools  and  silks  by 
means  of  burning  sulphur. 

Sunn  hemp,  Crotalaria  jnncea,  the  plant  culti- 
vated in  India  as  a  source  of  hemp  supply ; 
the  fibre  of  the  plant  made  into  ropes,  twines, 
and  yarns  for  coarse  canvas. 

Super,  the  fourth  quality  of  wool  in  the  woollen 
sorting  system. 

Superfine,  black  woollen  cloth  of  fine  quality. 

Surat,  a  kind  of  Indian  cotton. 

Surround,  a  felt  used  for  filling  up  spaces  round 
carpet  squares. 

Swansdown,  the  simplest  form  of  regular 
twill. 

Swell,  a  stop-motion  placed  at  the  side  of  the 
shuttle  box. 

Swift,  a  barrel  frame  upon  which  hanks  of 
yarn  are  wound,  or  from  which  hanks  are 
unwound ;  the  large  cylinder  of  a  carding- 
engine. 

Swivel,  a  contrivance  invented  to  weave  small 
patterns  or  figures  with  extra  weft  upon 
fabrics. 

Swivel-loom,  the  loom  which  weaves  narrow- 
fabrics  such  as  ribbons  and  tapes,  the  pick- 
ing being  done  by  swivelling. 

Swords,  the  bars  supporting  the  batten  or 
lathe  of  the  loom. 


Tabby,  rich  velvet ;  a  velveteen ;  a  watered 
effiect  produced  on  silks  by  passing  the 
material  between  engraved  rolls. 

Tabs,  cams  on  the  wheel  which  lift  the  fulling 
stocks. 

Taffeta,  a  fancy  silk,  or  mixed  silk  and  wool 
cloth. 

Tailing,  colours  in  calico  printing  running  or 
spreading  into  each  other. 

Take-up,  a  movement  of  a  cloth-beam  winding 
on  the  woven  cloth. 

Tammy,  a  cloth  woven  with  worsted  weft  and 
cotton  warp,  dyed  fancy  colours  and  highly 
glazed. 

Tape- loom,  a  loom  specially  designed  for 
weaving  narrow  goods,  such  as  tapes  and 
ribbons. 

Tapestry,  a  highly  ornamented  faced  cloth, 
with  raised   figures. 

Tapestry  back,  the  light  backing  of  a  carpet 
woven  with  one  end  of  warp  and  pick  ot 
weft  for  foundation. 

Tapestry  carpet,  the  single-pile  looped  carpet. 

Tappet,  a  cam,  or  shaped  projection  on  a 
driven  shaft  acting  on  levers  or  treadles 
attached  to  heald  shafts  or  pickers,  by  which 
shedding  and  picking  motions  are  eff"ected. 


Tartan,  a  checked  pattern. 

Tatting,  looped  lace  edging;  lace  formed  by 
knotted  loops. 

Teasel,  the  head  of  the  thistle,  Dipsacus  /jtl- 
lonuni,  used  for  raising  the  nap  of  wool 
fabrics. 

Teaser,  the  willow  machine ;  the  fearnought. 

Teasling  gig,  the  machine  causing  a  cylinder 
covered  with  teasels  to  revolve  upon  cloths, 
raising  the  nap. 

Temple,  an  appliance  which  keeps  the  cloth 
stretched  across  the  loom  against  the  trans- 
verse pull  of  the  weft. 

Tenter,  a  machine  minder;  the  mechanic  who 
repairs  slight  defects  on  looms  ;  a  loom  tuner. 

Tenter-hooks,  the  hooks  on  which  the  cloths 
are  stretched  in  the  tentering  or  stentering" 
frames. 

Terry,  a  looped-pile  cloth  woven  by  looping' 
up  the  pile  warp  on  the  loom  with  the  reed; 
uncut  velvet. 

Texture,  the  disposition  of  the  threads  in  a 
fabric,  showing  the  combination  of  warps 
and  wefts ;  the  closeness  or  openness  of  a 
fabric. 

Thickeners,  materials  used  in  giving  body  to 
colours  and  mordants  in  calico  printing-. 
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Thread,  any  kind  of  }ani;  tlu-  round  of  a  reel; 
doubled  and  twisted  jarns  formed  into  a 
single  thread. 

Thread  taill,  a  factory  or  department  in  which 
the  process  of  doubling,  singeing,  sizing, 
and  polishing  threads  is  carried  through. 

Three-frame  Brussels,  a  cheap  Brussels  carpet 
containing  three  pile  warps. 

Three-ply  carpet,  the  Scotch  carpet  woven  with 
three  warps  and  three  wefts. 

Throstle,  a  bobbin-and-fly  spinning  frame  which 
uses  only  the  drag  of  the  bobbin  for  winding- 
on. 

Throwing,  spthning  silks  by  winding,  doubling, 
and  twisting. 

Thnims,  ends  of  weft  or  warp  sticking  up 
through  the  cloth;  remainders  of  warp  and 
weft. 

Tibet  cloth,  smooth  cloth  originally  woven  with 
the  fine  hairs  obtained  from  the  Tibet  goat. 

Ticking,  strong  linen  or  cotton  cloth  for  en- 
closing flock  or  feather  beds. 

Tin  roller,  the  cylinder  employed  as  a  pulley 
for  all  the  spindle-drivin  >■  bands  of  a  spinning 
frame. 

Tins,  the  drying  cylinders  of  a  cloth  finisher. 

Tinting,  a  method  of  whitening  silk  fabrics. 

Top,  a  grooved  cone  used  to  regulate  the  twist 
of  a  rope  in  the  process  of  laying. 

Tops,  a  bundle  of  long  wool  combed  into  slivers. 

Tow,  flax  or  hemp  refuse,  used  for  making  low- 
grade  yarns  and  twines. 

Towelling,  coarse  linen  cloth,  usually  vvoven 
diaper  pattern. 

Tram,  silk  yarn  made  by  twisting  dumb  singles, 
commonly  used  as  weft ;  sometimes  called 
"  trame". 

Trapper,  a  stop-motion  on  the  twisting  frame 
by  which  the  set  is  stopped  when  a  thread 
breaks. 

Traveller,  the  small  loop  of  steel  sprung  into 
the  flange  of  the  ring  on  the  ring  frame, 
acting  as  the  winding-on  drag. 

Treadle,   the  lever  by  which  heald  shafts  are 


actuated  (jii  the  hand  loom  and  other  simple 
looms. 

Trumpet,  any  funnel-shaped  gatherer  or  guide 
for  sliver  atid  yarns. 

Tuck  presser,  an  early  invention  on  the  knit- 
ting frame  designed  to  gather  loops  in 
groups  and  vary  the  texture  of  the  work. 

Tucks,  creases  artificially  induced  in  fabrics. 

Tuft,  a  bunch  of  wool ;  a  lock  of  fibre. 

Tufted  pile  carpet,  a  carpet  the  pile  of  which 
is  formed  by  knotted  or  woven-in  tufts. 

Tulle,  silk  gauze  net;  a  kind  of  gauze  net 
woven  with  any  fibre. 

Tumbler-needle,  the  latch  needle  on  the  knitting 
frame,  called  the  tumbler  because  the  hinged 
piece  at  the  base  of  the  hook  falls  over  into 
place  when  lifted  either  way. 

Tumbler  stop-motions,  a  class  of  appliances 
consisting  mainly  of  a  falling  lever,  used  as 
a  stop-motion  on  various  textile  machines. 

Tuner,  an  operative  who  keeps  the  loom  in 
working  order. 

Turkey  carpet,  the  tufted  carpet  made  in  Tur- 
key or  Armenia. 

Tusseh,  wild  silk;  Tussah;  Tusser;  Tussor; 
Tussore ;  Tussar. 

Tweed,  twilled  woollen  cloths. 

Twill,  the  weave  which  passes  the  weft  under 
or  over  two  or  more  warp  ends  at  once, 
changing  the  intersection  by  one  thread  to 
right  or  left  each  successive  pick. 

Twills,  patterns  woven  on  the  twilling  prin- 
ciple;   cloths  woven  in  twill  pattern. 

Twine,  the  twist  of  yarns ;  a  cord  made  up  of 
two  or  more  yarns. 

Twist,  torsion  of  filaments  or  yarns  upon  each 
other,  to  form  a  single  thread;  the  degree 
of  torsion  put  upon  the  combined  fibres; 
warp. 

Twisting,  doubling;  joining  broken  ends. 

Twisting-in,  joining  a  new  warp  to  the  ends 
of  an  old  one,  and  saving  labour. 

Twitty,  yarn  with  a  number  of  small  knots 
in  it,  or  irregularities,  caused  by  errors  in 
drawing. 


u 


Under  motion,  a  device  for  reversing  the  action 

of  the  heald  motion  where  the  latter  is  above 

the  level  of  the  healds. 
Under  pick,  a  method  of  driving  the  shuttle  by 

a  picking  shaft  placed  under  the  level  of  the 

shuttle  box. 


Union,  fabric  woven  of  mixed  flax  and  cotton, 
wool  and  cotton,  or  wool  and  jute. 

Urchin,   any  one  of  the  small  rollers  on  the 
carder. 
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Valenciennes,  lace  worked  upon  a  hexagonal 
mesh  with  two  threads  plaited  and  twisted. 

Vandyke,  a  pointed  pattern  in  knitting. 

Veining,  a  gauze  design  obtained  by  cross- 
ing the  warp  every  fourth,  sixth,  or  eighth 
shot,  working  the  omitted  warp  threads  in 
one. 

Velours,  an  upholstery  velvet  or  plush  woven 
with  mixed  linen  and  cotton,  or  jute  and 
cotton. 

Velvet,  the  warp-pile  fabric  woven  of  silk,  or 
with  a  ground  of  worsted  or  cotton. 

Velveteen,  the  cotton  imitation  of  velvet,  woven 
with  a  face  weft  which  is  cut  to  form  the 
pile. 


Velvet-pile  tapestry  carpet,  single-warp-pile 
carpet  in  which  the  pile  loops  are  cut. 

Venetian,  a  soft  woollen  twill. 

Venetian  carpet,  a  double-cloth  carpet  woven 
with  a  black  woollen  weft  on  a  striped 
worsted  warp. 

Vibrator,  a  spring  rod  fixed  across  the  warp 
to  give  elasticity  to  the  tension. 

Vicuna,  the  long,   silky  wool  of  the  Atichenia 

vicugna.,  the  wild  goat  of  Bolivia  and  Chili ; 

cloth  woven  with  vicuiia  yarn  ;  a  fine  worsted 

cloth. 
Viewing,  inspecting  woven  or  knitted   fabrics 

before  finishing. 
Voile,   a   transparent   fabric  usually  woven   of 

silk  or  wool. 


w 


Wadding,  carded  cotton  spread  into  the  form 
of  a  lap,  and  coated  on  one  side  with  gela- 
tine or  tissue  paper. 

Walk  mill,  the  fulling  mill;  wauk  mill. 

Warp,  those  threads  which  lie  lengthwise  in 
the  web;    chain;    twist. 

Warp  beam,  the  beam  or  roller  upon  which 
warp  is  wound,  and  from  which  it  is  taken 
in  the  process  of  weaving. 

Warp  frame,  a  kind  of  knitting  machine  in 
which  yarns  are  supplied  from  the  frames. 

Warping,  winding  the  warp  on  the  beam. 

Watering,  imjjarting  a  wavy  pattern  to  the 
surface  of  fabrics  by  pressure  and  heat. 

Waved  warp,  the  longitudinal  threads  in  the 
web  oscillated  to  impart  a  waved  appear- 
ance to  the  cloth. 

Waxing,  rolling  velveteen  with  rollers  of  bees- 
wax. 

Weave,  the  style  of  weaving;  the  kind  or  class 
of  pattern. 

Weaving,  forming  a  fabric  by  alternate  cross- 
ing of  weft  upon  warp  at  right  angles,  the 
succession  and  number  of  intersections  being 
determined  by  the  character  and  pattern  of 
the  cloth. 

Web.  the  whole  of  the  textile  materials  on  a 
loom  -,  warp. 

WeevJ,  a  beetle  of  the  Curculionida;  family, 
which  attacks  the  bolls  of  the  cotton  plant. 

Weft,  the  yarn  which  lies  crosswise  in  the 
cloth  and  combines  with  the  warp;  shoot; 
filling;   picking  ends. 

Weft-fork,  the  small-pronged  fork  which  acts 
as  the  agent  of  the  weft  stop-motion  in  the 
loom. 


Wefting,  interlacing  the  weft  with  the  warp; 
lining;   picking. 

Weigh-box,  second  drawing  frame,  or  fourth 
gilling  box,  at  which  the  slivers  are  auto- 
matically weighed. 

Weighting,  introducing  materials  to  increase 
the  bulk  and  weight  of  silks. 

Weld,  a  kind  of  mignonette  from  which  a  yel- 
low dye  is  obtained. 

Welt,  edging  or  selvage  on  knitted  goods. 

Wharf,  the  round  pulley  on  the  base  of  the 
spindle;  wharve ;  whorl. 

Wheelin,  a  woollen  yarn  which  was  spun  on 
the  large  spinning  wheel. 

Wheel-presser,  the  winged  wheel  acting  as  a 
presser  on  circular  knitting  machines. 

Whip,  an  extra  thick  warp  on  gauze. 

Whip  net,  a  kind  of  netting  woven  on  the 
g'auze  loom  with  a  heavy  warp,  widely  set. 

Whip  roll,  the  beam  on  which  the  extra  gauze 
warp  is  wound. 

Willow,  the  class  of  heavy  machines  used  in 
cleaning  and  opening  wools,  low-grade  cot- 
tons, and  other  fibres. 

Wilton  carpet,  a  pile-warp  carpet,  resembling 
Brussels  in  main  features,  but  with  the  looped 
pile  cut. 

Wincey,  a  strong  fabric  composed  of  cotton 
warp  and   woollen   weft  woven  plain. 

Winding,  making  spools  or  bobbins  of  yarn  for 
delinite  purposes  from  hanks  or  other  spools. 

Wiper,  a  tappet  or  cam. 

Woad,  the  blue  dye,  Isalis  tinctoria,  now  com- 
ing into  use  to  some  extent. 

Woof,  the  hand-warping  stand;  weft. 
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Wool,  the  soft,  curly,  flexible  hair  which  grows 
on  sheep  and  other  animals. 

Woollen  yam,  yarn  spun  with  wools  of  various 
grades,  but  commonly  short  or  carding 
wools,   into  a  soft  felted  thread. 

Worm-gear,    a   combination  of  endless   screw 


and  spirally   toothed   wheel   used    in   various 
textile  machines. 

Worsted,  the  fine  yarn  sjjun  from  long  or 
combed  wools,  and  distinguished  from  wool- 
len yarn  by  density,  clearness,  roundness, 
and  tensile  quality. 


Y 


Yarn,  a  spun  thread. 

Toke,  a  tempering  band  used  in  rope-spinning. 


Yolk,  the  grease  of  the  wool. 
Yorkshire  tweed,  shoddy  cloth. 


Zephyr,    a   fine  cotton   cloth    woven   in   fancy 
patterns. 


Zinc  sulphate,  white  vitriol,   obtained   by  dis- 
solving zinc  in  sulphuric  acid. 


VOL.  ATIII. 


182 


INDEX 


Abaca.     See  Manila  hemp. 

Abb,  i  132. 

Aberdeen  yarn  table,  iv  23. 

Abroma  augusta,  i  120. 

Acetate  of  alumina,  viii  29;  of  chrome, 

viii  43 ;    of  iron,  viii  30  (see  Black 

liquor);    of  lead,  viii  28;    of   lime. 

viii  28. 
Acetic  acid,  viii  25,  76. 
Acetin,  viii  25. 
Acid  colours,   viii  65,  66,  68,  69,  72. 

See  Dyeing. 
Acids,  boracic,  viii  76;    chromic,  viii 

76;    citric,  viii  26;    carbolic,  viii  76; 

salicylic,    viii    76;     sulphuric    (see 

Sulphuric   acid);    tartaric,   viii   26, 

76;  oxalic,  viii  26,  76. 
Actios  silkworm,  A.  selene,  i  62. 
Adelaide  wool,  i  47. 
Adjective  dyes,  viii  65,  67,  68,  69,  72. 

See  Dyeing. 
Adjustable  circular  knitter,  vii  62. 
Africa,  export  of  cotton  from,  i,  25 ; 

sources  of  cotton  supply  in,  i  85; 

South,  wool,  i  46;  West,  cotton,  i 

37;  Fibres  II  (plate),  i  84. 
Agave  Sisalana,  i  (fig.  26)  110,  iii. 
Ageing,  viii  32. 
Ailanthitsglaiidiilosa.,  161;  silkworm, 

161. 
Ainley's  Jacquard,  v  (fig.  290)  72. 
Albuminoids,  viii  10. 
Aldhelm,  Bishop,  i  16,  105. 
Alentjon,  vii  83. 
Algin.     See  Glossary. 
Alizarine,  black,  viii  21,  64;   colours 

for  silks,  viii  50;  blue,  green,  orange, 

viii  20;   red,  viii  59;    violet,  yellow, 

viii  20;   combination  with  metallic 

oxides,  viii  19;  tests  for,  viii  19. 
Alkali.     See  Glossary. 
Alkaline  bisulphide  bleach,  vii  161. 
Alpaca,   goat,  i  (plate)  50;    hair,  or 

wool,  introduced  into  Britain,  i  24. 
Alpha-naphthol  base,  viii  46. 
.\ltar  cloth  in  double-pile  velvet  and 

gold,  V  (plate,  frontispiece). 
Alum,  viii  29. 

Alumina,  viii  29;  sulphate  of,  viii  76. 
Amaranth,  viii  18. 
American  aloe,  i  iii. 
American  cotton  first  imported  into 

Britain,  i  20;  importation  on  a  large 

scale   begun,   i   22:    supply,    i   80; 

cultivation,  i  85.     See  Cotton. 
American  dobby,  v  48,  (fig.  281)  49; 


cylinder  gears,  v  50;  vibrator  levers, 
gears,  and  connectors,  v  50;  har- 
ness jacks,  V  51;  driving  mechanism, 
V  (fig.  282)  51  ;  pattern  chain,  v  51 ; 
pulleys  and  jacks,  v  51;  driving,  v 
52;  shedding  action,  v  52;  shedding 
mechanism,  v  (fig.  283)52;  advan- 
tages of,  v  53;   levelling  the  shed, 

American  grain  system  of  counts,  iv 
26;  run  system  of  counts,  iv  26. 

American  jute,  i  123. 

Ammonia,  viii  103. 

Ammonium  carbonate.  See  Glossary. 

Amylum,  viii  9. 

Analysing  coloured  patterns,  viii  124. 

Analysis,  pattern,  vi  64. 

Analysis  of  cotton  cloths  for  filling, 
viii  134. 

Anderson  &  Robertson,  viii  138. 

Angle  of  twill,  vi  36. 

Angle  stripper,  ii  69. 

Angora,  i  50,  (plate)  54. 

Aniline  dyes,  discovered,  vii  16;  blues, 
greens,  magenta,  violets,  viii  18; 
blacks,  viii  64. 

Animal  fibres,  i  30. 

Annatto,  viii  62. 

Anthercea,  tnylitta,  i  61  ;  pernyi, 
muga,  7nezankooi'ie,  roylei,  \  62, 
(plate)  62. 

Anthracene,  viii  17 ;  colours,  viii  19. 

Anti  -  ballooning  appliances,  inven- 
tion,  i  26;    iii  (fig.    140)  78. 

Anti-friction  bowls.     See  Glossary. 

Antique  Persian  carpet,  vi  (plate)  146. 

Antiseptics,  viii,  76. 

Aoudad,  or  Argali,  i  46. 

Application  of  power  to  hosiery  ma- 
chines, vii  45 ;  to  spinning  mule,  i 
21;  iii  55 ;  Woodcroft  tappet,  v  27. 

Aristotle,  i  15 ;  ii  30. 

Arkwright,  Richard,  i  (plate,  frontis- 
piece), 20,  21;  ii  46,  58,  150;  iii  43; 
iv98. 

Armitage,  Professor  E.,  vi  134;  viii 
129. 

Armozeen.     See  Glossary. 

Arrangement  of  colours,  vi  76. 

Arseniate  of  soda,  viii  76. 

Arsenic,  viii  76. 

Art  of  weaving,  vi  77. 

Art  square,  vii  17. 

Artificial  fibres,  i  31. 

Artificial  silks,  i  72. 

Asbestos  substances,  viii  77. 

Asia  Minor,  cotton  in,  i  82. 

Asiatic  wools,  i  50. 

Assouplage.     See  Glossary. 
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Aston's  sinkers,  i  18;  vii  27,  31. 

Astrakhan,  i  50. 

Astringents,  viii  23. 

Atherton  Bros.,  viii  138. 

Atlas  silkworm,  i  61. 

Attacits:  Ailas  (plate),  Cynthia,  ail- 
anthus,  pemyi,  ricini,  i  61. 

Auramine,  viii  18. 

Australasia,  cross-breds  in,  i  47. 

Australia,  the  merino  in,  i  46. 

Automatic  looms,  i  26;  v  169.  174,  175; 
nosing  motion,  iii  112;  rib-knitting 
machine,  vii  67 ;  dofiing,  iii  147 ; 
weaving,  iv  163;  v  168. 

Axminster  carpet,  i  20;  iv  153;  de- 
sign, vi  149;  industry,  vi  150;  com- 
position of,  vi  150.  Crompton  loom, 
vi  166,  (plate)  172;  design,  vi  171; 
weaving,  vi  177  (see  Crompton  Ax- 
minster carpet).  Patent,  invented, 
i  24;  iv  154;  vi  151;  loom  improved, 
i  25;  vi  153;  chenille  vi  (fig.  457> 
152;  design  vi  153,  (fig.  458;  plate) 
154;  complete  weave,  vi  154-5;  cut- 
ting up  the  pattern,  vi  (figs.  459. 
460)  155;  weaving  chenille  pile,  vi 
156;  chenille  hand  loom,  iv  (plate) 
154;  chenille  gauze  loom,  vi  156; 
weft  for  chenille,  iv  155;  chenille 
weft,  iv  155;  picking,  vi  157;  che- 
nille woven  plain,  vi  (fig.  461)  158; 
problems,  vi  157;  cutting  chenille, 
vi  158;  chenille  "cloth",  iv  156; 
vi  (fig.  462)  159;  apparatus  for  cut- 
ting, vi  (fig.  463)  159;  structure,  vi 
(fig.  464)  160;  mounting  a  single- 
shed,  vi  161 ;  plans  of  structure, 
treading,  draft,  and  pattern,  vi  (fig. 
465)  161;  weaving  on  thehandloom, 
iv  (plate)  154,  156;  vi  161;  notes, 
vi  162;  double-shed  or  rug  structure, 
vi  162 ;  notes,  vi  163 ;  power  weav- 
ing, vi  163,  (plate)  166;  reed,  vi  164; 
side  and  front  elevations  of  reed,  vi 
(fig.  466)  164;  needle  bar,  vi  (fig. 
467)  164;  chenille-pile  weft  carrier, 
vi  164 ;  fur  carrier,  vi  (fig.  468)  165. 
See  Finishing. 

Azodyes,  viii  17,  18;  colours  for  silks, 
viii  50. 


B 

B.  finish,  viii  93. 
Back.     See  Glossary. 
Backed  cloths,  vi  124.     See  Double 
cloths. 
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BACK-FILLED 


BREAKING 


Back-filled  R.  finish,  viii  93. 
Back-filling-  mangle,  viii  (plate)  82. 
Backing.     See  Glossary. 
Backing-ofF  on  the  mule,  iii  60,  67, 

107;    chain -tightening   motion,   iii 

(fig.  154)  107. 
Back  rollers.     See  Drawing  frames. 

Spinning  frames. 
Back  stop  motion,  ii  (fig.   103)   154, 

Backwashing,  ii  91. 

Bags,  gunny,  ii  19. 

Baize.     See  Glossary. 

Bale,  cotton,  i  (fig.  18)  93. 

Bale  breaker,  roller,  i  (fig.  44)  158; 

hopper,  i  (fig.  45)  159. 
Bale  breaking,  i  158. 
Bale  opener,  i  159. 
Ball.     See  Glossary. 
Ball-feed,  ii  (fig.  74)  76. 
Balling  or  side-drawing,  ii  75. 
Balling   twines,   iv  11;    machine,    iv 

(fig.  190)  11;  iv  (fig.  191)  12. 
Balloon  and  beaming  frame,  iv  90; 

iv  (fig.  218)  91. 
Ballooning,  iii  78.     See  Anti-balloon- 

ing. 
Bandannas,  iii  174. 
Bands,  iii  42,  57. 

Bank.     See  Creel. 
Bannerman,  H.,  &  Sons,  viii  138. 
Ban  ochra,  i  123. 

Barbadense.      See  Gossypium.  Bar- 
badense. 

Barbados,  i  78. 

Barber,  R.  &  T.,  iv  164. 

Barium,  viii  76;  chromate,  viii  14. 

Barraclough,  Thomas,  i  116. 

Barras.     See  Glossary. 

Barrege.     See  Glossarj-. 

Barrel,  iv  53;  v  30. 

Barrowman,  John,  viii  138. 

Barton,  Luke,  vii  48. 

Bartrees,  iv  (fig.  208)  67. 

Bar  wood,  viii  1 1. 

Baryta,  sulphate,  viii  77. 

Basic  coal-tar  colours,  viii  65,  66,  67, 
68,  69,  72. 

Basis  of  re-arranged  twills,  vi  56. 

Basket  weaves,  or  hopsacks,  vi  48; 
weaving,  iv  (fig.  220)  99. 

Bast  fibres,  i  30.     See  Flax,  Hemp, 
Jute,  Ramie,  Rope. 

Batching,  i  148;  ii  22. 

Batten,  iv  118,  (fig.  227)  119,  131,  174. 

Batt  frame,  ii  121,  (fig.  91)  122. 

Beam,  breast,  iv   123;   cloth,  iv   109, 
113,   123;  warp,  iv  81,  84,  90,   109, 

"3-   '.I''   «5o- 
Beaming,  iv  89. 
Beaming  frame,  iv  90. 
Bearded  needle,  vii  (fig.  513)  37. 
Beaters,  i  163,  170,  174;  ii  36. 
Beauchamp,  viii  16. 
Beaumont,  Professor  Roberts,  iv  164. 
Beaver.     See  Glossary. 
Beck,  Dye,  viii  52. 
Beer,  iv  1 19. 
Beet,  i  ICO. 

Beetles,  viii  85  (plate). 
Belfast  Ropcwork  Company,  viii  138. 
Belg^ian  tape  condenser,  ii  (fig.  77)  82. 
Belt-fork,  iv  175. 
Bend  of  woven  threads,  vi  16. 
Bengal,  cotton  in,  i  74,  81 ;  silk,  i  38, 

61,  (plate)  66. 


Benzene,  viii  17. 

Benzopurpurine,  viii  19. 

Berlin  wool.     See  Glossary. 

BerthoUet,  i  21 ;  vii  132,  133. 

Bertie,  John,  vii  102, 

Beta-naphthol  basis,  viii  46. 

Betts,  John  and  William,  vii  34. 

Bichromate  of  soda,  viii  28. 

Biddle,  Richard,  vii  102. 

Billiard  table  felts,  ii  115. 

Billy.     See  Glossary. 

Binding  agents,  viii  76:  warp,  iv 
156;  vi  129,  160,  170:  weft,  iv  152, 
153,  156;  vi  118,  147,  160,  170.  See 
Double  cloths. 

Bing.     See  Stack. 

Bird's  eye  patterns,  vi  93. 

Birth  of  an  industry,  vii  25. 

Black,  viii  43;  acid,  aniline,  naphthal- 
amine,  naphthol,  viii  68;  natural, 
viii  70. 

Blackfaced  sheep,  i  49,  (plate)  134; 
wool,  i  35,  (plate)  42. 

Blackie,  Fullarton,  &  Co.,  vi  151. 

Black  liquor,  viii  30;  and  red  liquors 
combined,  viii  32 ;  resists,  viii  38. 

Blacks,  viii  68;  finishing,  viii  98. 

Blanc  fixe.     See  Barjla  sulphate. 

Blandola,  viii  76. 

Blanket  twill,  vi  45. 

Bleach,  Dutch,  vii  132. 

Bleach  works,  structure  of,  vii  139. 

Bleaching,  vii  116;  general  theory  of, 
vii  131 ;  old  methods,  crofting,  vii 
132 ;  animal  and  vegetable  fibres, 
vii  133;  powder,  invention  of,  i  22; 
vii  133;  action  of  powder,  vii  133; 
process,  vii  134;  various  bleaches 
(market,  market  for  headings, 
madder,  dark  goods),  vii  135;  stitch- 
ing goods  for,  vii  140;  donkey,  vii 
(fig.  542)  140;  singeing  or  gassing, 
vii  141 ;  singeing  or  gassing  rotary 
stove,  vii  (fig.  543)  141 ;  bowking, 
bucking,  or  lime  boiling,  vii  142; 
low-pressure  kier,  vii  (fig.  544)  143; 
high-pressure  kier,  vii  144;  "injec- 
tor" kier,  vii  (fig.  545)  144;  grey 
souring,  vii  145;  soda-ash  boil,  vii 
146;  bowking  with  soda  ash  and 
resin  paste,  vii  146;  chemicking,  vii 
146;  souring,  vii  147;  drying,  vii 
147;  Mather-and-Thomson  process, 
vii  148;  various  methods,  vii  148. 
Bleaching  cotton  threads,  iv  7 ;  pro- 
cess, iv  8;  vii  148;  flax  threads, 
iv  8;  lace,  vii  116;  linen,  vii  150; 
Irish,  vii  151 ;  factory  system,  vii 
152;  silks,  vii  153;  boiled-off,  vii 
154;  stripping,  vii  154;  sulphuring, 
vii  159;  peroxide  of  hydrogen,  vii 
160;  Koechlin's  method,  vii  160; 
combination  of  sulphuring  and  per- 
oxide of  hydrogen,  vii  160;  tinting, 
vii  161  ;  alkaline  bisulphide,  vii  161; 
wool  cloths,  scouring,  vii  (fig.  546) 
163;  stoving,  liquid  sulphuring,  vii 
164;  sodium  peroxide,  vii  165; 
yarns,  vii  165. 
Blending  wools,  i  148;  same  grade 
from  different  stocks,  i  148;  different 
grades,  i  148;  for  mixture  yarns, 
1  149;  with  vegetable  fibres,  I  149; 
with  silk,  i  149;  manufactured  and 
raw,  i  150;  cottons  with,  i  150;  jute 
with,  i  150. 


Blocks,  printing,  viii  (fig.  551)  2; 
points  on,  viii  (fig.  552)  3. 

Blood  albumen,  viii  100. 

Blower,  or  scutcher.     See  Scutcher. 

Blue,  i  132;  alkali,  methyl,  spirit 
soluble,  water,  water  soluble,  viii 
18;  dye,  viii  43;   prussiate,  viii  67. 

Blues,  adjective  —  alizarine,  G.  W. 
cyanine,  viii  68;  basic— alkali,  Mel- 
dola,  Nile,  new,  viii  67;  (wool) — 
alkali,  Meldola,  Basle,  New  Nile, 
viii  72;  neutral  —  benzoazurine, 
azurine,  azo,  brilliant,  viii  67. 

Boat  selvage  appliance,  v  161. 

Bobbin,  iii  2,  6,  8;  as  winding  agent, 
iii,  8,  20;  as  spinning  agent,  iii  92; 
differential  motion  on,  iii  11. 

Bobbin  and  carriage,  vii  (fig.  532),  105. 

Bobbin-and-fly  frame,  iii  2;  problems 
solved  by,  iii  4;  winding-on,  iii  8; 
place  of,  iii  9;  frames,  iii  19 ;  spindle 
action,  iii  91.  See  Speed  frames. 
Gill  boxes,  Spinning  frames. 

Bobbin  creel,  iii  13.     See  Creel. 

Bobbin-net,  or  bobbinet,  vii  85;  lace, 
vii  (fig.  531)  99;  loom,  invention,  i 
22;  vii  92;  described,  vii  97;  Heath- 
coat's  second  lace  machine,  vii  (fig. 
530)  97 ;  parts,  vii  98 ;  point  bars, 
vii  98 ;  product,  vii  100. 

Bobbin  winding,  vii  (plate)  108,  (fig. 

535).   I09- 
Bobbins,  warp,  iv  54. 
Boiling  lace,  vii  117. 
Boiling-off  silks,  vii  154;  tussehs,  vii 

161. 
Bolette  condenser,  ii  (fig.  77)  79,  82. 
Boll,  cotton,  i  87,  (figs.  11,  12)  88. 
Boll-weevil,  i  90. 
Bolt.     See  Glossary. 
Bolton  reed,  iv  119. 
Bombazin.     See  Glossary. 
Bombyx    silkworms:     mori,    textor, 

sinensis,   craesi,  fortunatus,  i  61, 

(plate)  62. 
Book  muslin,  viii  94. 
Boon,  i  100. 

Booth-Sawyer  spindle,  iii  80. 
Boracic  acid,  viii  76. 
Borax,  viii  76. 
Bordeaux  colours,  viii  21. 
Borderings,  vii  121. 
Botany  wool,   i  36,   47 ;    ii  45.      See 

Wool. 
Bottom  board,  v  57 ;  vi  189. 
Bottom  rollers,  ii   153,   163,   177,   178. 

See      Speed,      Gilling,      Spinning 

frames. 
Bowing  felt,  ii  123  (fig.  92). 
Bowking,  vii  142.     See  Bleaching. 
Bowls  and  stocks.     See  Stocks  and 

bowls. 
Bowstring  hemp,  i  124. 
Box  of  tricks.     See  Glossary. 
Bradbury,    Professor   P.,   v   106;    vi 

161 ;  vii  10;  viii  138. 
Braiding.     See  Glossary. 
Bramwell's  feed,  ii  68  (fig.  73). 
Branning,  vii  12. 
Brazilwood,  vii  61. 
Break,  or  brake,  v  145. 
Break-board,  or  traveller,  iv  (fig.  193) 

■4- 
Breaking  flax,  i  20,   102  (fig.  20);  or 
softening   hemp,   ii  (plate)   16,    17; 
jute,  ii  20  (plate);  ramie,  ii  26. 
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Breast  beam,  iv  123;  cylinder,  ii  71. 
See  Scribbler. 

Breech,  i  132. 

Brlerley,  Samuel,  vii  155. 

British  Cotton  Growing'  Association, 
i  26,  84 ;  gum,  viii  58;  lace  trade, 
vii  8j;  linen  manufacture,  ii  2;  loom, 
iv  108  (fig.  223) ;  Northrop  Loom 
Company,  viii  138;  sheep  breeds,  i 
48. 

Broadcloth,  iv  133. 

Brocade  designed  for  a  bishop's  cope, 
iii  (plate  frontispiece). 

Brocade,  silk,  v  (plate)  80. 

Brocaded  cloths,  dissecting,  viii  124. 

Brocaded  velvet,  vi  1 19. 

Brocades,  vi  102. 

Brocatcl.     See  Glossary 

Brockley,  William,  vii  35. 

Broken  twills,  vi  44.  See  Design, 
Satin  twills. 

Bromelia,  i  121. 

Brooks  &  Doxey,  viii  138. 

Brown,  bright  shade  of,  viii  58. 

Brown,  Robert,  vii  92. 

Brown  drawing,  i  132. 

Browns,  acid,  viii  69;  adjective,  viii 
69;  alizarine,  viii  69;  anthracene, 
viii  20,  69;  basic,  viii  69;  (wool), 
viii  72;    neutral,  viii  69. 

Brunei,  M.  I.,  i  22,  23;  vii  56. 

Brunei's  circular  knitting  machine, 
vii  56. 

Brunswick  spinning  wheel,  i  17;  ii 
141. 

Brush  and  doffer,  ii  12. 

Brushing,  viii  121  ;  and  steaming 
machine,  viii  (fig.  587),   120,   121. 

Brushing  carpets,  vii  128. 

Brussels  carpet,  introduced,  i  20;  iv 
151;  draw  loom,  iv  151  ;  Jacquard, 
V  80,  (fig.  296a)  81;  tappet  and  Jac- 
quard combined,  v  (fig.  297)  82; 
ground-warp  tappet,  v  83;  manu- 
facture, vi  178;  structure,  vi  (fig. 
476)  179;  pile  loops,  vi  179;  defini- 
tion of  frames,  vi  179;  ground 
warps,  vi  180;  pile-warp  mountings, 
vi  180;  weft  or  filling,  vi  180;  method 
of  construction,  vi  181;  designing, 
vi  181;  card  stamping,  vi  182; 
planting,  vi  (fig.  477)  184;  gammot, 
vi  185;  loom,  vi  185,  (plate)  186; 
driving  mechanisms,  vi  185;  mount- 
ing the  web,  vi  185;  shedding  ap- 
pliance, vi  186;  controlling  the  pile 
warp,  vi  (fig.  478)  187;  Jacquard 
mountings,  vi  188;  bottom  shed  and 
stuffers,  vi  189;  drafting  the  warps, 
vi  189;  needles  controlling  the  har- 
ness cords,  vi  190;  cards  and  cyl- 
inders, vi  191;  picking,  vi  192; 
shuttles  and  shuttle-boxes,  vi  192 ; 
weft-trap  tensions,  vi  (fig.  480)  192; 
wire  motions,  vi  193;  beating-up, 
vi  193;  letting-oflFwarp,  vi  (fig.  481) 
194;  letting-off  small  chain,  vi  (fig. 
482)  195;  setting-on,  taking-up,  and 
stop-motion,  vi  (fig.  483)  196. 
Brussels  lace  handkerchief,  vii  (plate) 

80,81. 
Buchanan,  Alexander,  i  24;  vi  151. 
Bucking.     See  Bowking. 
Buckram.     See  Glossary. 
Buenos  Ayres  wool,  i  36,  46  (plate), 
4& 


Mulldirs  felt,  ii  I  16. 

Munch  count,  Cumberland,  iv  as- 

Bundle,  iv  21. 

Bundles  and  hanks  of  silks,  iii  i8o. 

Bundling,  iii  173;  press,  iii  173,  (plate) 

174. 
Burling,  vii  126;  frame,  vii  (fig.  558) 

126. 
Burnley  automatic  loom,  v  174;  Dob- 

by,  i  26 ;  v  47. 
Burr  extraction  process,  i  146. 
Burring,  I   145  ;  machine,  i   146,  (figs. 

41,  42)  147. 
Burrs,  i  145. 

By  water,  William.  Ltd.,  viii  138. 
Bywater  &  Beanlands'  patent  felting 

machine,  ii  (fig.  94)  126,  127. 


Cable,  iv  2. 

Cable-laid,  iv  16. 

Cabling-doubling,  iv  4. 

Cabling  twines,  iv  6. 

Cadmium  sulphate,  viii  13. 

Caen  lace,  vii  81. 

Calculations,  textile:  (a)  Draft- 
scutching,  i  174;  carding  (cotton), 
ii  63;  (wool),  ii  77;  gilling  (worsted), 
ii  92;  general  for  gilling,  ii  98; 
drawing,  ii  159;  flax  drawing,  ii 
168;  jute  drawing,  ii  175;  on  speed 
frames,  iii  17;  worsted  drawing,  iii 
23;  on  the  spinning  mule,  iii  99;  on 
ring  frame,  iii  116;  on  woollen  mule, 
iii  122;  on  worsted  spinning  frames, 
iii  130.  {b)  Twist — on  mule  frame, 
iii  104;  on  ring  frame,  iii  117;  wor- 
sted frames,  iii  140;  on  doubling 
frames,  iii  152;  effects  of  twist  on 
the  strength  of  cotton  yarns,  iii  1 19; 
twist  coefficients  for  all  yarns,  viii 
129.  (c)  Yarns — counts,  iv  34;  dia- 
meters, vi  12,  133.  (d)  Fabrics- 
cloth  settings,  vi  13,  19,  134;  car- 
pet yarns  and  setting,  vi  158,  182 ; 
knitted  fabrics,  vii  73;  pattern 
draft  and  setting,  vi  61.  (e)  Appli- 
ances—  shedding  tappets,  v  31; 
dobby,  V  39;  vi  71;  Jacquard,  v  88; 
vi  73,  98;  cone  picking  motions,  v 

Calender,  viii  86  (plate);  bowls,  heat- 
ing, viii  87;  operating,  viii  89; 
rollers,  viii  89;  finishes,  viii  95. 

Calender  rollers  on  the  carder,  ii  158. 

Calendering  introduced  into  linen 
manufacture,  i  23 ;  machine  in- 
vented, i  ig;  lace,  vii  120;  silks, 
viii   100. 

Calico  imported  into  England,  i  17; 
importation  prohibited,  i  18. 

Calico  printing  introduced  into  Great 
Britain,  i  19;  cylinder  printing  ma- 
chine invented,  i  21 ;  viii  4.  By- 
hand,  viii  (fig.  550)  2 ;  blocks,  viii 
2.  (figs.  SSI,  552)  3.  By  machine: 
I,  Mechanical  applicances  —  dia- 
gram of  calico  printing  machine, 
viii  (fig.  SS3)  4;  cylinder  printing 
machine,  viii  4,  (fig.  SS4)  5 :  operat- 
ing the  cylinder  printing  machine, 
viii  6;  preparing  machine,  viii  (fig. 
SSs)8;  shearing  machine,  viii  (plate) 
8.     2,  Materials — thickeners,  viii  9; 


vegetable  colours,  viii  n;  coal-tar 
colours,  viii  15;  mineral  colours,  viii 
13;  methods  of  mixing  colours, 
viii  21;  colour  pans,  viii  (fig.  556) 
22;  astringents,  viii  23;  oils  and 
soaps,  viii  24;  solvents,  viii  25;  acids, 
viii  26;  salts,  viii  27;  mordants,  viii 
28.  3,  Styles  and  methods,  viii  8; 
(«)  madder  style,  viii  30;  printing, 
viii  30;  ageing,  viii  32  ;  ageing  ma- 
chine, viii  (fig.  SS7J  TiV'  fixing  or 
dunging,  viii  32;  dunging  range, 
viii  (fig.  5.58)34;  section  of  dunging 
•■ange,  viii  (fig.  559)  3s;  dyeing, 
viii  35;  spiral  dyebeck,  viii  (fig.  560) 
36;  padding,  styles  and  stages,  viii 
(plate)  37;  (i)  resist  or  reserve  style, 
viii  37;  resists,  viii  38;  (r)  discharge 
style,  viii  38;  white  discharge,  viii 
38;  yellow  discharge,  viii  39;  indigo, 
viii  39;  cutting  bath,  viii  40;  a  white 
discharge,  viii  40;  red  prussiate  as 
a  discharge,  viii  40;  stannous  ace- 
tate as  a  discharge,  viii  41;  (d) 
steam  or  extract  style,  viii  42;  stan- 
dards, viii  42,  43;  extract  process, 
Scott's  plant,  viii  (plate)  44;  i)ig- 
ment  colours,  viii  44;  raised  colours, 
viii  4S  diazo  colours,  viii  4s;  resist 
diazo  colours,  modern  example  in 
many  colours,  viii  (plate)  46.  See 
Dyeing. 

Calico  prints,  finishing,  viii  99. 

Calico  weaving,  vi  19. 

Caloptris  gigantea.  i  121. 

Cam.  heart-shaped,  iii  70. 

Camb,  iv  1 16. 

Cambric  finish,  viii  96. 

Cambrics,  ii  2. 

Camelot.     See  Glossarj-. 

Camel's  hair,  i  51. 

Camphor,  viii  76. 

Camwood,  viii  11. 

Can.  sliver,  ii  58,  158,  167;  iii  6. 

Can  frame.  See  Drawing,  Slubblng, 
Gilling. 

CanroVi  viii  8. 

Canton  finish,  viii  94. 

Canvas,  vi  27. 

Cape  merino  wool,  i  36,  (plate)  46; 
wool,  i  36,  (plate)  46,  48. 

Cap  frame,  iii  72,  92 ;  spindle,  iii  (fig. 
146)  94;  licking,  iii  94;  in  the  cotton 
trade,  iii  114;  worsted,  iii  131;  frame, 
iii  (fig.  167)  132.  (plate)  132;  trap, 
doubling,  iii  160;  cap -trap  twist 
frame,  iii  (fig.  182)  160;  positively- 
driven  roller,  iii  (fig.  183)  160;  trap- 
stop  motion,  iii  (fig.  184)  i6i. 

Cap  or  tube  frame,  invented,  i  24. 

Carbolic  acid,  viii  76. 

Carbonate  of  lime,  viii  28;  of  mag" 
nesia,   viii  77. 

Carbonizing,  i  54;   ii  128. 

Card  cutting,  v  60;  reader-in  and 
repeater,  v  (plate)  60;  diagram,  v 
(fig.  285)  63;  piano  card  cutters,  v 
62;  side  elevation  and  plan,  v  (fig. 
286)  64 ;  front  elevation  and  plan,  v 
(fig.  287)  6s. 

Card  setting,  ii  54.     See  Carding. 

Carder,  invented,  i  19;  ii  45. 

Cardinal,  viii  18. 

Carding:  (i)  Cotton  carders,  ii  44; 
developments  of,  ii  45;  Hargreaves 
engine,  1145;  Arkwrighfs  complete 
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patent,  ii  46;  old  form  of  carding- 
engine,  ii  (fig.  60)  47;  structure,  ii 
47;  card  clothing,  ii  (figs.  61,  62) 
48;  clothing  the  cylinders,  ii  49; 
card-clothing  appliances,  ii  (fig.  63) 
49;  clothing  apparatus,  ii  (fig.  64) 
50;  roller  grinder  ii  (fig.  63),  disc 
grinder  (fig.  64),  51 ;  card  grinding, 
ii  52 ;  roller  grinder,  ii  53 ;  disc 
grinder,  ii  54;  card  sharpening 
attachments  to  engine,  ii  (fig.  67) 
52,  (fig.  68)  53;  card  setting,  ii 
54;  the  objects  of  cotton  carding, 
ii  55;  roller  engine,  ii  56;  licker-in, 
ii  56;  dirt  roller,  ii  57;  workers  and 
clearers,  ii  57  ;  doffer  cylinder,  ii  58; 
doffing  comb,  ii  58;  sliver-forming 
apparatus,  ii  58;  sliver  can,  ii  59; 
operating  the  roller  carder,  ii  59; 
Wellman  flat  carder,  ii  60 ;  flat 
carding  engine,  ii  (plate)  60;  flat 
stripper,  ii  61;  revolving  flat  engine, 
ii  61 ;  newest  system,  ii  62 ;  Derby 
doubler,  ii  (plate)  60;  Derbj-  doubler, 
ii  62;  elevation  of  flat  carder,  ii  (fig. 
69)  62;  draft,  ii  63;  elevation  of  flat 
carder,  ii  (fig.  70)  64 ;  plan  of  flat 
carder,  ii  (fig.  71)  64;  useful  stat- 
istics, ii  65. 

(2)  Wool,  ii  65;  aims  of,  ii  66; 
scribbler,  ii  (fig.  72)  67 ;  engine,  i 
68;  Bramwell  automatic  feed,  i 
(fig.  73)  68;  feed  rollers,  ii  69 
licker-in,  ii  69;  angle  stripper,  i 
69;  workers  and  strippers,  ii  69; 
fancj',  ii  70;  doffers,  ii  70;  doffing 
knife,  ii  71;  cylinders,  ii  71;  card 
setting,  ii  71 ;  setting  tables,  ii 
72  ;  swifts,  ii  73 ;  after  the  scribbler, 
ii  73;  systems  of  carding,  ii  74; 
methods  of  delivery  and  feed,  ii  74; 
lap  delivery  and  feed,  ii  74;  Scotch 
delivery  and  feed,  ii  75 ;  balling  or 
side  drawing,  ii  75 ;  ball  feed,  ii  (fig. 
74)  76;  intermediate  and  finisher, 
ii  75 ;  worsted  carding,  ii  76 ;  speeds 
and  drafts,  ii  77. 

(3)  Tow,  ii  83;  engines,  ii  83; 
tow-carding  engine,  ii  (plate)  92 ; 
delivery,  ii  84. 

(4)  Jute,  ii  84;  breaker  card,  ii 
85;  jute  carder,  ii  (fig.  78)  85;  cy- 
linder, il  81; ;  workers  and  strippers, 
ii  85;  doffer,  ii  86;  guards,  ii  86; 
operations,  ii  86;  finisher  card,  ii 
87. 

(5)  Ramie,  ii  88. 

(6)  Waste  silk,  ii  88. 

Cards  on  Keighley  dobby,  v  44;  Jac- 
quard.     See  Jacquard. 

Carpet  history,  i  15,  17,  18.  25;  iv  154; 
vi  151,  1:53;  Axminster  (see  Axmin- 
ster  carpet);  patent  (see  Axminster 
carpet,  patent);  Brussels  (see  Brus- 
sels carpet) ;  design,  general  prin- 
ciples, vi  141 ;  special  limits  of,  vi 
143;  choice,  vi  145;  Persian  method 
of,  vi  142;  in  hand-made,  vi  147;  (see 
Oriental,  Axminster,  Crompton  Ax- 
minster, patent  Axminster,  tapes- 
try, and  double -cloth  carpets); 
double -cloth  (see  Ingr.iin,  Kid- 
derminster, Kilmarnock,  Scotch, 
Roman);  felting,  ii  123;  Indian  (see 
Oriental);  industry,  the,  vi  139; 
Jacquards,  v  79;  vi  188  (fig.  479), 


190;  kinds  and  classes  of,  vi  140; 
manufacture,  vi  137 ;  Oriental,  vi 
140,  146;  structure,  vi  146;  weaving, 
vi  (plate)  frontispiece,  146;  primitive 
carpet  loom,  vi  (fig.  453)  147;  Turk- 
ish, vi  148;  Persian  method  of  de- 
sign, vi  142,  149;  rug  loom,  vi  (fig. 
455)  148;  tapestry,  invented,  i  25; 
vii  i;  kinds  and  qualities  of,  iv  156; 
vii  I ;  structure,  iv  157 ;  design,  iv 
(fig.  246)  157;  vii  (figs.  485,  486)  2; 
pile  warp,  iv  (fig.  247)  158;  vii  (figs. 
487,  488)  3-4;  printing-  pile  warp,  iv 
159;  vii  4;  trough  and  roller,  iv 
(fig.  248)  159;  vii  (fig.  490)  7;  print- 
ing drum,  iv  (fig.  249)  160;  vii  (fig. 
489)  5;  scale  board,  vii  (fig.  491)  8; 
design  and  scale,  vii  (fig.  492)  9 ; 
drum  filling,  vii  6;  colour  box  and 
scroll  pulley,  vii  6;  printing  prob- 
lems, vii  9;  scraping,  vii  11;  strip- 
ping, steaming,  vii  12;  setting,  iv 
161;  vii  12;  pattern,  vii  (fig.  493)  13; 
set  pile  warp,  iv  (figs.  150,  251)  161; 
vii  (fig.  494)  14;  loom,  vii  13;  plan 
of  weave,  vii  (fig.  495)  14;  wire 
motions,  vii  14;  section  through 
weave,  vii  (fig.  496)  15;  woven  car- 
pet, vii  (fig.  497)  15;  medium  carpet, 
vii  (fig.  498)  15;  putting  weight 
into,  vii  15;  heavy  carpet,  vii  (fig. 
499)  16;  velvet-pile,  vii  16;  three 
shots  to  one  wire,  vii  (fig.  500)  16; 
two  picks  in  the  ground,  vii  (fig. 
501)  16;  tufted,  machine-made  (see 
Crompton  Axminster);  Wilton,  iv 
152;  vii  197;  section  of  Wilton  car- 
pet, vii  (fig.   484)   198;   design,  vii 
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Carpets,  binding,  vii  128;  brushing, 

vii  127;  cleaning,  vii  128;  cropping, 

vii   127;    machine,   vii  (plate)   126; 

felted,  vi  146. 
Carriage,  mule.    See  Spinning  mule. 
Carrier  rollers,  iii  129. 
Cartwright,  E.,  i  (plate  frontispiece), 

21;  ii  102;  i\' 98,  165. 
Carver,  Dr.,  warp  stop  motion,  v  149, 

(figr-  342).  'SO- 
Cashmere,  i  51. 
Cashmere  shawl,  the  making  of,  iii 

(plate)  60. 
Cassimere  twill,  iv  139;  vi  (fig.  363) 

31;  healding  and  treading  plans,  vi 

31;  set  of  tappets,  vi  32;  in  coloured 

work,  vi(fig.  422,  423)83;  variations 

on,  vi  (fig.  424)  84,  85. 
Casting  out  on  Jacquard,  v  89;  vi  74. 
Castor-oil  soaps,  vii  158. 
Catch  bar.     See  Locker. 
Catechu  browns,  viii  45,  58. 
Caustic  potash,  vii  167,  168,  170,  178; 

soda,  vii   167,   170,   178;  viii  25,  28, 

38,  39;   vat,  viii  56. 
Cellulose,  i  72;  vii  133,  170. 
('entrc-shed,  v  (fig.  254)  2. 
Centrifugal  extractor,  i  146  (fig.  40); 

viii  104. 
Century  plant,  i  121. 
Cerise,  viii  18. 
Chain,  fine  or  long,  vi  163,  170;  small 

or  ground,  vi  163,  166,  170,  180,  190. 
Chain  shedding  appliance,  invented, 

i  25,  26;  tappet,  V  28;  structure  of 

tappet,  V  29;  oscillating  tappet,  v 

(fig.  372)  30;  Nuttall's,  V  (fig.  273) 


31;  shuttle-box  motion,  v  (fig.  331, 

i3'- 

Chantilly  lace,  vii  81. 

Characteristic  qualities  of  yarns,  viii 
128. 

Charley,  William,  vii  151. 

Charter  of  Framework  Knitters,  i  18. 

Checks  and  stripes,  iv  135;  vi  51  (fig. 
395);  in  colour,  vi  79,  81,  88  (mixed 
check  and  stripe,  plate);  checks,  vi 
52;  a  delicate,  vi  57  (fig.  400);  shep- 
herd tartan,  vi  86  (plate). 

Cheese  winding,  iv  10. 

Chemic,  vii  117,  145,  146,  148,  152. 

Chemicking,  vii  117,  146,  148,  152. 

Chenille,  iv  154;  vi  (fig.  457)  152; 
weaving,  iv  (plate)  154,  156;  cut- 
ting, iv  158,  (fig.  463)  159;  pile-weft 
carrier,  vi  165.  See  Carpet,  Patent 
Axminster. 

Chesting,  vii  95. 

Chevened,  vii  75. 

Chevening.     See  Glossary. 

Cheviot,  i  49;  ewes,  i  (plate)  58;  sheep, 
i  (plate)  130. 

China,  cotton  in,  i  82,  84  (plate),  95; 
finish,   viii  94. 

China  clay,  viii  76,  92,  94,  96,  99. 

China  grass.     See  Ramie. 

China  silk,  i  39,  61,  65,  (plate)  66. 

China  wool,  i  35,  (plate)  46. 

Chintz.     See  Glossary. 

Chlorinating.     See  Chemicking. 

Chlorine  discovered,  i  20;  vii  132;  ap- 
plication to  bleaching,  i  21;  vii  132; 
James  Watt  introduced,  i  21;  \ii 
132;  Charles  Tcnnant  used,  i  22; 
vii  133.     See  Bleaching. 

Choice,  i  132. 

Chromate  of  potassium.  See  Bi- 
chromate. 

Chrome  colours,  viii  13,  14,  45;  mor- 
dant, viii  43. 

Chromed  colours,  viii  45. 

Chrysalis.     See  Silkworm. 

Churka,  i  90. 

Cinnabar,  viii  14. 

Circular  knitting  machine  invented, 
i  23;  vii  56,  (fig.  521)  57;  a  practical 
example,  vii  58;  Peter  Claussen, 
vii  58;  improvements  on,  vii  59; 
modern  machines,  vii  60;  "Acme 
rib-top",  vii  (fig.  522)60;  "Acme" 
automatic,  vii  (fig.  523)61;  adjust- 
able knitters,  vii  62;  an  American 
knitter,  vii  63;  the  "Terrot"  circu- 
lar knitter,  vii  64;  vii  (fig.  525)65; 
pattern  on  the  "Terrot"  frame,  vii 
64;  tucking,  vii  66;  fancy  fabrics, 
\  ii  66;  "  Fairy-web  "  frame,  vii  (fig. 
526)66;  "  XL  "  automatic  rib-knit- 
ting machine,  vii  67,  (fig.  527)  68; 
specification,  vii  68. 

Circular  shuttle  box,  v  133,  (fig.  333) 

'34- 

Citric  acid,  viii  26. 

Citro-oxalate  of  tin,  viii  42. 

Claret,  viii  43. 

Cleaning  silk,  iii  176. 

Clearers,  ii  155;  on  carder,  ii  57. 

Clips,  stenter,  viii  (fig.  567)  80,  108. 

Closed  shed,  v  (fig.  254)  2. 

Cloth  beam,  iv  123,  174;  v  154,  168. 

Cloth,  cracks  in,  viii  135;  calcula- 
tions, vi  18;  viii  126;  dissecting,  \  iii 
123;   faults  in,   viii    136;   manufac- 
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turo  in  England,  iv  107;  opener  or 
scutclier,  viii  (fig-.  564)  78. 
Clothing,  card,  ii  48. 
Cloths,  cotton,  vi  19:  woollen,  vi  20; 
worsted,  vi  22;  linen,  vi  23;  silk,  vi 
24;  jute,  vi  26;  backed,  vi  124;  de- 
sign of,  vi  3;  double,  vi  123,  129. 

Clouds,  vii  136. 

Coal-tar  colours,  viii  9;  discovery  by 
Perkin,  viii  16;  distillation,  viii  17; 
aniline,  viii  18;  naphthalene  or  azo, 
viii  18;  anthracene,  viii  19;  for  silk 
printing,  viii  49;  dyeing,  viii  61; 
silk  dyeing,  viii  63;  for  wools,  viii 
71.     See  Textile  printing.  Dyeing. 

Coating.     See  Glossary. 

Coburg.     See  Glossary. 

Cochineal,  viii  14. 

Cockle  in  cloths,  viii  135. 

Cocoon  spinning,  i  67;  reeling,  i  (fig. 
8)68. 

Codilla,  i  105. 

Coiler  disc,  ii  158. 

Coir,  i  122;  rope,  iv  20. 

Colberteen.     See  Glossary. 

Colour,  vi  5;  box,  vii  6;  doctor,  viii  6; 
pattern  by,  vi  80;  mixing  pans,  viii 
20,  (fig.  566)  22;  straining,  viii  22. 

Coloured  warps  and  wefts,  iv  135; 
cotton  warping,  iv  72. 

Colouring  matters,  viii  10. 

Colours,  coal-tar.  See  Coal-tar  col- 
ours. 

Colours,  mineral :  artificial  ultra- 
marine, viii  15;  barium  sulphate, 
viii  13;  barium  chromate,  viii  14; 
blues,  viii  14;  cadmium  sulphate, 
viii  13;  chrome  green,  viii  14; 
chrome  orange,  viii  13;  chrome 
yellows,  viii  13;  cinnabar,  viii  14; 
lead  yellows,  viii  13;  madder,  viii 
13;  Russian  or  Berlin  blue,  viii  15; 
ultramarine  blue,  viii  14;  Venetian 
red,  viii  14;  vermilion,  viii  14;  ver- 
milionette.  viii  14;  zinc  white,  viii  13. 

Colours,  recipes  for,  viii  54. 

Colours,  vegetable,  viii  11;  barwood, 
viii  11;  camwood,  viii  11;  flavine, 
viii  ii;  for  silks,  viii  48;  indigo,  viii 
12;  logwood,  viii  11;  old  fustic,  viii 
12;  Persian  yellow,  viii  11;  quer- 
citron, viii  11;  redwood,  viii  11; 
saffron,  viii  12;  santalin,  viii  11. 

Comb,  ii  43;  bars,  vii  106. 

Combe,  Barbour,  &  Combe,  Ltd.,  viii 
.38. 

Comber  board,  iv  140. 

Combination  of  different  weaves,  vi 
(figs.  402,  403)  59;  of  factors  in 
cloth,  vi  17. 

Combined  cord  and  double  twill,  de- 
sign, vi  52,  (fig.  396)  53. 

Combined  stripe,  vi  (plate)  90,  91. 

Combined  warping,  sizing,  and  beam- 
ing, iv  92,  (fig.  219)  93. 

Combing  machine,  patented  by  Cart- 
wright,  i  22;  iv  168;  invented  by 
Piatt  &  Collier,  i  24;  ii  103;  Heil- 
mann's,  i  25;  ii  103;  Eastwood,  ii 
(fig.  85)  106;  Holden's,  ii  103;  Lis- 
ter's, ii  105 ;  Noble's,  ii  (fig.  84)  107, 
(figs.  85,  86)  108,  (figs.  87,  88,  89) 
109;  strife  over  patents,  ii  104;  wool. 
See  Wool. 

Common  character  of  carding,  gill- 
ing,  and  spreading,  ii  43. 


Common  muslin  finish,  viii  9. 

Complex  combination  of  weaves,  vi 
(fig.  404)  60. 

Composition  of  a  fabric,  viii  123. 

Condensers,  woollen,  ii  78;  single 
stripper  and  doffer,  ii  79;  double 
stripper  and  doffer,  ii  (fig.  75)  80, 
81 ;  single  doffer  and  double  strip- 
per, ii  (fig.  76)  81  ;  Belgian  tape,  ii 
(fig.  77)  82;  rubbers,  ii  82. 

Condensing.     See  Wool. 

Conditioning  silks,  iv  49;  ecru,  vii 
157;  souple,  vii  156. 

Conductor  or  sliver  pulleys,  ii  168. 

Cone  drawing,  iii  27;  process,  iii  28. 
See  Wool. 

Cone  picking  motion,  v  114;  rules 
for,  V  115;  beginning  of  stroke,  v 
(fig.  319)  116;  end  of  stroke,  v  (fig. 
j2o)  117. 

Cone  picking  tappets,  v  115;  con- 
structing, v  118;  structure,  v  (fig. 
321)  118;  front  and  side  view,  v 
(fig.  322)  118. 

Cone  pulleys,  iii  12,  27;  stretchers, 
iii   167. 

Congleton  .silk  trade,  ii  32. 

Congo  red,  viii  18. 

Construction  of  cone  picking  tappets, 

V  (fig.  321)  118;  of  lappet  wheels, 
iv  144  (fig.  241),  145;  vi  iii;  of 
shedding  tappets,   v  14. 

Continuous   positive  setting-up   mo- 
tion, v  156. 
Cop.     See  Spinning. 
Cop  ejector  invented,  i  25;  v  169,  (fig. 

3S^)  '7'- 
Cop  reel,  iii  (plate)   166 ;   reeling,   iii 
170,   (fig.    187)   172;    weft  changer, 

V  169,  (fig.  352)  171- 
Cop-shaper,  iii  65. 
Copping  rail,  iii  no. 

Corchorus  capsularis,  i  (fig.  29)  113; 
C.  alitor  ins,  i  113. 

Cord  and  rope  manufacture,  iv  2. 

Cords,  vi  (figs.  357,  358)  10. 

Corduroy,  vi  121;  vii  128;  double-jean 
back,  vi  122;  finishing,  viii  97. 

Corkscrew  twill,  vi  (fig.  392)  47. 

Cotton:  (i)  History — Herodotus,  i  15; 
Theophrastus,  i  15;  used  for  awn- 
ings, i  15;  Pliny,  i  16;  introduced 
into  Spain,  i  16;  used  for  candle 
wicks,  i  16;  Columbus  found  wild 
cotton,  i  17;  Magellan  noted  in 
Brazil,  i  17;  importation  from  the 
Levant,  i  17;  goods  prohibited  in 
England,  i  19;  invention  of  roller 
spinning,  i  19;  ii  149;  invention  of 
carder,  i  19;  ii  45;  spinning  jenny 
invented,  i  20;  iii  (fig.  126)40;  roller 
spinning  frame  invented,  i  20;  iii  42 
Arkwright's  water  frame,    iii   (fig. 

127)  45;    Crompton's  mule,  iii  (fig 

128)  52;  mule  made  practical,  i  21 
iii  52;  mule  of  1820,  iii  (fig.  129)  56 
cotton  planted  on  the  Bahamas, 
21 ;  mule  headstock  Invented,  i  22 
iii  57;  early  mule  headstock,  iii  (fig, 

130)  58;  American  cotton  imported 
i  22 ;  saw  gin  invented,  i  22,  90 
mule  frame  improved  by  Roberts, 
i  23;  iii  63;  Roberts's  devices,  iii  64 
mechanism  of  faller  action,  iii  (fig 

131)  64;  section  of  improved  mule 
iii  (fig.    132)  64;    section   showing 


small  speed  drum,  iii  (fig.  133)  <is; 
headstock  of  Roberts's  Kolf-actor 
mule,  iii  (fig.  134)  66;  detailx  o( 
headstock,  iii  (fig.  135)67;  slubbing 
adopted,  i  23;  Egyptian  export 
trade  beg.Tn,  i  23,  81  ;  power  ajj- 
plied  to  spinning  frames,  iii  55; 
power  loom  applied  to  weaving,  i 
23;  iv  171;  equation.il  box  put 
on  frames,  i  24 ;  iii  11;  ring  spin- 
ning frame  introduced,  i  24 ;  iii 
74;  throstle  patented,  i  24;  iii  68; 
throstle  spinning  frame,  showing 
working  parts,  iii  (fig.  136)  68; 
front  view  of  throstle,  iii  (fig.  137) 
6g;  end  view  of  throstle,  iii  (fig.  138) 
70;  cap  frame,  i  24;  iii  (fig.  139)  71. 
72;  mercerizing  invented,  i  25;  vii 
167  ;  cotton  scutcher  invented,  i  22  ; 
Cotton  Supply  Association  formed, 
i  25,  83;  cotton  famine,  i  26;  Imb..,' 
comber  invented,  i  26;  British  Cot- 
ton-Growing Association  formed,  i 
26,  84. 

(2)  Species  —  Gossypium  Barla- 
dense,  i  (fig.  10)  77  ;  G.  hei-baceum, 
i  73;  G.  arboreiim,  i  (plate)  74;  G. 
Peruvianiim,  i  75;   G.  hirsutum,  1 

7S- 

(3)  Kinds — Abassi.  i  81 ;  Ash- 
mouni,  i  81  ;  Bengals,  i  74 ;  Bra- 
zilian, i  37,  161  ;  Broach,  i  38,  74  ; 
Ceara,  i  75;  Dharwar,  i  74;  Dhol- 
lera,  i  74;  Egyptian,  i  38,  160,  176; 
ii  65;  iii  119;  fine  Broach,  i  38; 
Hinganhat,  i  74;  long  -  stapled 
American,  i  160;  iii  119;  Mitafif;. 
i  81;  Maranham.  i  75;  Maceio,  i 
75;  New  Orleans,  i  37,  76;  Oomra- 
wattee,  i  74 ;  Paraiba,  i  75 ;  Per- 
nams,  i  75 ;  Rio  Grande,  i  74 ; 
rough  Peruvian,  !  37,  82,  150; 
Santos,  i  75 ;  Sea-island,  i  37,  77, 
160 ;  smooth  Peruvian,  i  37,  82 ; 
Syrian,  i  38;  Surat,  i  73,  176;  Tin- 
nivelly,  i  38,  74;  Uplands,  i  160. 
176;  Iii  119;  West  African,  i  37; 
"V^annovich,  i  81. 

(4)  Cultivation,  i  85;  climate,  i  85; 
soil,  i  86;  tillage,  i  86;  sowing,  i  86; 
times  of  sowing,  i  87 ;  weeding 
and  thinning,  i  87;  picking,  i  87; 
negroes  picking  in  the  Southern 
States  of  America,  I  (plate)  88; 
diseases  and  pests,  I  90;  cost,  i  93; 
growth  and  structure  of  fibre,  I  94; 
fibre  conditions,  i,  156;  Lowry's 
picker,  I  89;  Lowry's  picker  at 
work,  i  (fig.  13)  89;  arm  of  picker, 
I  (fig.  14)  89;  ginning,  i  90:  ginning- 
machines,  i  91 ;  double  roller  gin,  i 
(fig.  15)  91  ;  gin-house,  I  (figs.  16, 
17),  92;  baling.  I  (fig.  18)  93. 

(5)  Supply  —  In  America,  I  79: 
Asia  Minor,  I  82;  Australasia,  i 
84;  Brazil,  I  81;  Bokhara,  I  82; 
China,  I  82;  Cjprus,  I  82;  Egypt, 
182;  India,  I  80;  Peru,  I  82;  Smyrna, 
I  82;  South  Africa,  I  85;  West 
Africa,  I  85. 

(6)  Preparation — process,  i  155; 
bale  breaking,  i  158;  roller  bale 
breaker  I  (fig.  44)  158;  bale  opener, 
i  159;  hopper  bale  opener,  i  (fig.  45) 
159;  spiked  lattice,  I  (fig.  46)  160; 
feeder  for  hoppers  i  (fig.   47)   161 ; 
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mixing,  i  i6o;  mechanical  mixers, 
i  162  ;  willowingf,  i  163  ;  Normandy 
willow,  i  (fig.  48)  163:  self-acting 
willow,  i  164  (fig.  49);  Oldham  wil- 
low, i  164;  openers,  i,  165;  Crighton 
opener,  i  165,  166  (fig.  50);  com- 
bined opener  and  scutcher,  i  167; 
scutcher,  i  (fig.  51)  167;  exhaust 
opener  and  scutcher,  i  168  (fig.  52); 
Lord's  opener  and  scutcher,  i  170; 
scutching,  i  170;  plan  of  combined 
opener  and  scutcher,  i  (fig.  53)  171 ; 
feed  of  scutcher,  i  170;  automatic 
feed  regulator,  i  (fig.  54)  172 ;  piano 
feed  of  scutcher,  i  (fig.  55)  173; 
finisher  scutching  and  lapping,  i 
173;  draft  on  the  scutcher,  i  174; 
storing  laps,   i   174. 

(7)  Carding — the placeof  carding, 
i  158;  the  process,  ii  55;  roller 
carding  engine,  ii  56;  feeding  laps 
to  the  engine,  ii  56;  licker-in,  ii  56; 
dirt  roller,  ii  57;  workers  and 
clearers,  ii  57 ;  doffer  cylinder,  ii 
58;  doffer  comb,  ii  58;  sliver-form- 
ing apparatus,  ii  58;  sliver  can,  ii 
58;  operating  the  roller  carder,  ii 
59;  Wellman  flat  carder,  ii  60;  re- 
volving flat  engine,  ii  61 ;  flat 
stripper,  ii  61  ;  Derby  doubler,  ii 
62;  draft,  ii  63;  useful  statistics,  ii 
65.  For  figs.  60-71  and  plates  see 
Carding. 

(8)  Drawing  —  frames,  ii  149; 
Arkwright's  drawing  frame,  ii  (fig. 
108)  149;  speed  ratios  of  drawing 
rollers,  ii  151  ;  drawing  frame,  ii 
(fig.  loi)  150;  doubling  slivers,  ii 
152;  rollers,  ii  152  ;  section  of  draw- 
ing frame,  ii  (fig.  102)  151  ;  struc- 
ture, ii  153;  clearers,  ii  153;  "Er- 
men"  clearer,  ii  153;  front  rollers, 
ii  154;  bottom  rollers,  ii  154;  lop 
rollers,  ii  154;  parts  of  drawing 
frame,  ii  (fig.  104)  155;  feed,  ii  156; 
parts  of  drawing  frame  showing 
stop  motions,  ii  (fig.  103)  154;  stop 
motions,  ii  157,  158;  drawing  Sea- 
island,  American,  Egyptian,  ii  158; 
delivery,  ii  158;  calender  rollers,  ii 
158;  sliver  can,  ii  158;  draft  between 
front  and  back  rollers,  ii  159;  draft, 
ii  159;  problems,  ii  160. 

(9)  Spinning — principles,  drawing 
and  twisting,  iii  i  ;  slubbing,  iii  9; 
slubbing  frame,  iii  (fig.  116)  10;  struc- 
ture of  frame,  iii  10;  differential 
motion,  iii  11;  driving  gear,  iii  (fig. 
117)  11;  winding  traverse  motion, 
iii  12;  intermediate  frames,  iii  13, 
(figs.  118,  119)14,  15;  roving  frames, 
iii  16;  working  the  speed  frames, 
iii  17;  jack  frames,  iii  17;  rules  for 
speed  frames,  iii  18;  particulars  of 
speed  frames,  iii  34  ;  mule  spinning, 
iii  99 ;  front  elevation  of  mule  head- 
stock,  iii  (fig.  150)  loi  ;  drawing,  iii 
100;  twist,  iii  102;  plan  of  self- 
acting  mule,  iii  (fig.  151)  105;  wind- 
ing, iii  104  ;  side  elevation  of  mule, 
iii  (fig.  152)  105;  gearing  of  mule, 
iii  (fig.  153)  106;  backing-off,  iii  107; 
backing-off  chain -tightening  mo- 
tion, iii  (fig.  154)  107;  complete 
faller  motion,  iii  (fig.  155)  108;  lock- 
ing of  faller,  iii  (fig.  156)  109;  put- 


ting down  of  faller,  iii  (fig.  157)  110; 
nosing  the  cop,  iii  112;  self-acting 
nosing  motion,  iii  (fig.  158)  m; 
finishing   the   cop   bottom,    iii   (fig. 

159)  113;  finishing  the  cop,  iii  (fig. 

160)  113;  operating  the  mule,  iii 
113;  cap  and  throstle,  iii  114;  ring 
spinning,  iii  115  (fig.  161)  116;  gear- 
ing of  ring  frame,  iii  (fig.  162)  118; 
particulars  of  spinning  frames,  iii 
150;  systems  of  doubling,  iii  154; 
dry  doubling,  iii  154;  throstle  twist- 
ing, iii  154;  doubling  on  the  ring 
frame,  iii  (fig.  178)  155;  wet  doub- 
ling (English),  iii  156;  ring  doub- 
ling, iii  (figs.  179,  180)  157;  wet 
doubling  (Scotch),  iii  156;  flyer 
doubling  for  2,  3,  and  4  threads, 
iii  (plate)  178;  reeling,  iii  168;  hank 
reels  or  swifts,  iii  168;  reeling 
frames,  iii  170;  fly  reeler,  iii  (plate) 
178;  counts  of  yarn,  iv  28;  winding, 
iv  39;  hank  drjing,  iv  (fig.  195)  42; 
gassing,  iv  43;  gassing  machine, 
front  view,  iv  (fig.  196)  44 ;  section, 
iv  (fig.  197)  45 ;  end  view,  iv  (fig. 
198)  46;  weft  winding,  iv  49;  weft 
pirn  winder,  iv  (fig.  200)  51  ;  wind- 
ing warps,  iv  54  (fig.  202)  56;  warp- 
ing, iv  64;  warping  machine,  iv  (fig. 
209)  70;  coloured  warping,  iv  72; 
sizing,  iv  82;  recipes,  iv  83;  cylin- 
der sizing  machine,  iv  84;  side 
elevation  of  slasher  sizing  machine, 
iv  (fig.  215)  85;  plan  ot  slasher 
sizing  machine,  iv  (fig.  216)  85; 
beaming,   iv  89. 

(10)  Weaving — see  Loom,  weav- 
ing; yarn  diameters,  vi  12;  cotton 
cloth  calculations,  vi  13;  twilling, 
figuring,  patterns.     See  Design. 

(11)  Finishing — see  Factory  fin- 
ishing ;  bleaching,  vii  131  (see 
Bleaching) ;  mercerizing,  vii  166 
(see  Mercerizing);  printing,  viii  i 
(see  Calico  printing);  dyeing,  viii 
51  (see  Dyeing);  finishing,  viii  75; 
finishing  agents,  viii  75 ;  machin- 
ery, viii  78;  standard  pattern,  and 
special  finishes,  viii  92;  calender 
finishes,  viii  95;  special  finishes,  viii 
96 ;  zephyrs  and  counterpanes,  viii 
97  ;  moireing  and  watering,  viii  97  ; 
embossing,  viii  98;  finish -dyed 
goods,  viii  98.     See  also  Finishing. 

Cotton  bolls,  i  (fig.  11)88;  sections,  i 
(fig.  12)88;  cloth,  impurities  in,  vii 
134;  cloths,  analysing  for  filling, 
viii  134;  in  a  union  cloth,  viii  131  ; 
counts,  iv  28;  factory,  the,  i  115; 
fibres  (plate  I):  i.  Sea-island;  2, 
New  Orleans;  3,  Texas;  4,  Mexi- 
can ;  5,  Memphis;  6,  Carolina,  i  80; 
(plate  II):  7,  smooth  Peruvian; 
8,  rough  Peruvian  ;  9,  Brazili.in ; 
10,  Smyrna;  11,  West  African; 
12,  China;  13,  Syrian,  84;  (plate 
III):  14,  Egyptian;  15,  Rangoon; 
16,  Broach;  17,  Scinde;  18,  Tinni- 
velly ;  19,  Oomras;  manufacture, 
ii  45;  diagram  of,  iv  64;  mixed  with 
silk,  viii  131;  qualities  of,  i  94; 
sampling,  i  157;  seed  oil,  viii  102; 
strengths  of  spun  yarns,  iii  119; 
table  of  classes  of,  i  95;  thread 
bleaching,    iv   7;    vii    148;    thread 


manufacture,  iv  3;    twists  on,  viii 
129;  yarn  diameters,  vi  13. 
Cottons,  fancy,  ii  (plate)  78. 
Counter  faller,  iii  61,  62. 
Counterpane  finishing,  viii  97. 
Counts,  American  run  system,  iv  26 ; 
calculations,  iv  34;   cotton,  iv  28; 
Cumberland  bunch,  iv  25;    Dews- 
bury,  iv  25;  Galashiels,  iv  26;  grain 
system,  iv  26;  Hawick,  iv  26;  metric 
iv  37;  revolution  of,  iv  36;  silk,  iv 
28;  dram  system,  iv  31  ;  as  a  stan- 
dard, iv  36;  spun  silk,  iv  28;  Sower- 
by  Bridge,  iv  26;  systems  in  general 
use,   iv  31;   beginnings  ot,   iv  24; 
West  ot  England,  iv  25;  tables,  iv 
32 ;    wool   yarn,    iv   27 ;    counts   of 
thrown  silks,  iv  29;  counts  of  reed, 
V  90;  counts  of  yarns,  iv  20. 
Course,  vii  31.     See  Knitting. 
Coventry,  silk  trade  in,  ii  32. 
Cowtail,  i  132. 
Crabbing,  viii  1 14. 
Cracks  in  cloth,  viii  135. 
Cradle  or  high-wire  motion,  v  106. 
Craftsmanship,  vi  2. 
Craig,  A.  F.,  &  Co.,  viii  138. 
Cram,  v  91. 
Crane,  Josias,  vii  35. 
Crank  shaft,  v  165. 
Crape,  invented  by  Ste  Badour,  i  16;. 

woven  in  Congleton,  ii  32. 
Creel,  iii   13,  69,  75,  129;  iv  64,  72,  74, 

80,  81. 
Crighton  opener,  i  165. 
Crimson,  viii  71. 
Crinkled  cloths,  v  98. 
Criton  softener,  vii  138. 
Crofting,  i  20. 
Crofts,  William,  vii   102 ;   lace  loom 

patent,  i  24. 
Cromford  mill,  iii  47. 
Crompton,  Samuel,  i  (plate,  frontis- 
piece); birth  and  youth,  iii  50;  in- 
vented spinning  mule,  i  21;  iii  52; 
gave  up  patent,  iii  52;  poverty  and 
grant  from  Parliament,  iii  53. 
Crompton  Axminster  carpet,  iv  154: 
setting,  vi  (plate)  166;  tufting  mech- 
anism, vi  166,  (fig.  469)  167;  tufting 
tubes     (fig.     469),     carriages     and 
chains,    vi    i6g;    structure,    vi   (fig. 
470)  169;  design,  vi  (fig.  471)  171; 
loom,   vi    172   (plate);    wetting,    vi 
(figs.  472,  473)  173;  double  picking, 
vi    174;    weft-retaining  motion,    vi 
(fig.  474)  174 ;  tufting  operation,  vi 
175;  transferring  motions,  vi  (fig. 
475)  176;  small  and  common  parts, 
vi  178. 
Cropping  carpets,  vii  (plate)  126,  127. 
Cropping  or  shearing,  viii   113  (fig. 

583);  care  of  blades,  viii  114. 
Crossband  twist,  iii  153. 
Cross-breds.     See  Sheep. 
Crossley's  Jacquard,  v  (figs.  291,  292) 

72. 
Crotalaria  Juncea.     See  Hemp. 
Crow,  draft  plan,  treading  plan,  set 

of  tappets,  vi  30. 
Cudbear,  viii  61. 
Curls,  iii  166;  (plate)  "  Fancy  Yarns", 

iii  162. 
Curtain-lace  weaving,  viii  113. 
Cushion  lace.     See  Pillow  lace. 
Cut,  iv  21,  22,  23,  24, 
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Cuttings  bath,  viii  40. 

Cutting  velveteens,  vii  128. 

Guttling-.     See  Ageing'. 

Cyaninc,  viii  21. 

Cylinder,  carding,  ii  47,  59,  71,  75  (see 
Carding);  doffing,  ii  58,  73;  drying, 
vii  146;  viii  (plate)  78;  filling  engine, 
ii  88;  Jacquard,  v  59;  operating 
from  griflfe  block,  v  66;  rotating 
independently,  v  68;  double,  v  76; 
motion,  v  84  (see  Jacquard);  print- 
ing machines,  viii  4  (see  Calico 
printing);  sizing  machine,  iv  84. 


D 

Dabbing  brush,  ii  105,  108,  no. 

Dacca  muslins,  iii  83. 

Damask  design,  vi  (plate)  98;  ex- 
amples of,  vi  (plate)  100;  linen 
damask  designs,  vi  (plate)  102. 

Damasks,  ii  2;  designing,  vi  ico;  fin- 
ishing, viii  98. 

Damping  machines,  viii  79  (fig.  565). 

Dandy  roving,  iii  27. 

Danforth's  tube  frame,  i  24 ;  iii  72. 
See  Cap  frame. 

Dark  blue,  viii  58. 

Dark  goods  bleach,  vii  135. 

Darning,  vii  127. 

Darwin,  Erasmus,  iii  50. 

Dawson's  wheels,  invented,  i  21 ;  vii 
46. 

Decatizing,  viii  122. 

Deccan  hemp,  i  123;  cotton  soil  in  the 
Deccan,  i  80. 

Decorticating,  i  117;  sisal,  i  (fig.  27) 
III. 

Decorticator,  Faure's  improved,  i 
(fig.  3.).. 8. 

Defects  in  fabrics,  viii  134. 

Degumming,  iii  24. 

De  Lande's  patent  vat,  viii  56. 

Delivery,  methods,  ii  74;  heads  on  the 
carder,  ii  84;  heads  on  flax  drawing 
frame,  ii  108;  apparatus  on  cotton 
drawing  frame,  ii  158;  heads  on 
cotton  drawing  frame,  ii  176.  See 
Drawing  frames.  Spinning  frames. 

Denier  system  of  silk  counts,  iv  29. 

Dent.     See  Reed. 

DepouUy's  mercerizer,  vii  170. 

Derby,  silk  trade  in,  ii  32. 

Derby  doubler,  ii  (plate)  60. 

Derby  rib  machine  patented,  i  20;  vii 
(fig.  510)  33.     See  Hosiery  frames. 

Design,  textile,  weaver  and  designer, 
vi  3;  resources  and  equipment,  vi  4; 
designer's  paper,  vi  (plate)  6;  limits 
of  textile,  vi  7. 

(i)  Plain  cloth,  vi  8,  (fig.  353)  8; 
effect  of  twist,  vi  (figs.  354,  355)  9; 
variation  on  plain  weave,  vi  9; 
pattern  effects  produced  by  light 
and  heavy  warps  and  wefts,  vi  (fig. 
356)9;  repps  or  cords,  vi  10;  plain 
two-shot  rib  weave,  vi  (fig.  357)  10; 
four-harness  rib  weave,  vi  (fig.  358) 
10;  healding  plans  of  plain  cloth, 
vi  1 1  (fig.  359) ;  relations  of  heald 
shafts  and  sley,  vi  11;  number  of 
threads  per  inch,  v!  12;  yarn  dia- 
meters, vi  12;  rule  for  finding,  vi  13; 
examples:  cotton,  vi  13;  worsted, 
Vol.  viii. 


vi  14;  woollen,  vi  14;  linen,  vi  14; 
jute,  vi  14;  silk,  vi  15;  limit  of 
threads  per  inch  in  cloths,  vi  15; 
effect  of  interweaving  warp  and 
weft,  vi  16 ;  the  bend  of  woven 
threads,  vi  16;  take-up  of  yarns  in 
cloths,  vi  17;  weight  as  a  factor  in 
cloth  calculations,  vi  17 ;  combina- 
tion of  factors,  vi  17;  a  rulc-of- 
thumb  method,  vi  18;  weaving  plain 
cloths,  vi  19;  calico,  vi  19;  woollen, 
vi  20;  worsted,  vi  22;  linen,  vi  23; 
silk,  vi  24;  jute,  vi  26;  yarns  of 
various  weights  and  mixed  kinds, 
vi  27. 

(2)  Twilling,  vi  28;  prunelle  or 
three-end  twill,  vi  29,  (fig.  360);  heald- 
ing plan  of  prunelle,  vi  29;  treading 
plan,  set  of  tappets,  vi  29 ;  variation 
of  three-end  twill,  vi  29;  four-end 
twills,  v!  29;  common  four-end,  vi 
(fig.  361)  30;  crow  or  swansdown, 
vi  (fig.  362)  30 ;  draft  plan  of  crow, 
vi  30;  treading  plan,  vi  30;  set  of 
tappets,  vi  30;  shalloon,  cassimere, 
or  two-and-two  twill,  vi  31 ;  heald- 
ing plan  of  cassimere,  vi  31 ;  cassi- 
mere twill,  vi  (fig.  363)  31 ;  treading 
plan,  vi  31;  set  of  tappets,  vi  32; 
variation  on  four-end  twill,  vi  (fig. 
364)  32;  serge,  vi  33;  four-end  serge, 
vi  (fig.  365)  33;  double-pick  cassi- 
mere, vi  (fig.  366)  33 ;  five-end  twill, 
vi  (fig.  367)  33 ;  healding  and  tread- 
ing plans,  vi  33 ;  scope  on  five-end 
twill,  vi  34;  another  five-end  twill, 
vi  (fig.  368)  34 ;  higher  twills,  vi  34 ; 
ten-end  twill,  vi  (fig.  369)  35 ;  use 
of  large  twills,  vi  35;  linen  twills 
(plate);  regular  fifteen-end  twill, 
vi  (fig.  370)  36. 

(3)  Angle  of  twill,  vi  36;  three-end 
steep  twill  from  regular  four-end 
twill,  vi  (fig.  371)  37  ;  four-end  steep 
twill  from  eight-end  twill,  vi  (fig. 
372)  37  '  steep  five-end  from  ten-end 
regular  twill,  vi  (fig.  373)  37 ;  steep 
six-end  from  twelve-end  twill,  vi  (fig. 
374)  37  :  eight-end  steep  twill  from 
sixteen-end  twill,  vi  (fig.  375)  37 ; 
twelve-end  steep  twill  from  twenty- 
four-end  twill,  vi  (fig.  376)  38 ;  four- 
teen-end  steep  from  twenty-eight- 
end  twill,  vi  (fig.  377)  38 ;  regular 
thirteen-end  twill,  vi  (fig.  378)  39; 
steep  twill  from  regular  thirteen- 
end,  vi  (fig.  379)39;  steep  70°  nine-end 
from  thirteen-end  twill,  vi  (fig.  380) 
39 ;  steep  twill  on  sixteen  ends,  vi  (fig. 
381)  40;  diamond  twills,  vi  40;  eight- 
end  diamond  twill,  vi  40,  (fig.  382) 
41 ;  herring-bone  twill,  vi  (fig.  383) 
41  ;  extension  of  herring-bone  twill, 
vi(fig.  384)41;  herring-bone,  twenty- 
one  harness,  vi  (fig.  385)42;  herring- 
bone produced  by  fancy  draft,  vi 
(fig.  386)  43 ;  diaper,  vi  42  ;  healding 
plan  of  diaper,  vi  43 ;  treading  plan, 
vi  43 ;  three-leaf  diaper,  vi  (fig.  387) 
43;  broken  twills,  vi  42;  satin  weaves, 
vi  44;  a  satin  weave,  vi  (fig.  389)  44; 
eight-end  satin  or  blanket  twill,  vi 
(fig.  388)  44,  45 ;  rule  of  draft,  vi  45 ; 
healding  plan  of  seven-end  twill,  vi 
46;  treading  plan,  vi  46;  seven-end 
satin  twill,  vi  (fig.  391)  46;   varia- 


tions on  satin  basiN,  vi  46;  round  or 
corkscrew  twills,  vi  46;  round  or 
corkscrew  twill,  vi  (fig.  392)47;  hop- 
sacks,  vi  48,  (fig.  393)  48;  eighl-eiiil 
serge  twill,  vi  (fig.  394)  49. 

(4)  Pattern  in  one  colour,  v!  49; 
b.ad  structure,  vi  50;  stripes,  checks, 
and  plain  figures,  vi  51  ;  six-<'nd 
pattern,  vi  (fig.  395)  51  ;  some  other 
stripes,  vi  51  ;  draft,  vi  52;  treading 
plan,  vi  52 ;  combined  cord  and 
double  twill,  vi  52,  'fig.  396)  53; 
checks,  vi  52;  re-arranged  twills,  vi 
54;  check,  with  combination  of  two 
weaves,  vi  (fig.  397)  54 ;  a  re-ar- 
ranged twill,  vi  (fig.  398)  55;  the 
twill  re-arranged,  vi  (fig.  399)  56 ; 
healding  and  pegging  plans,  vi  56; 
basis  of  re-arranged  twill,  vi  56;  a 
delicate  check,  vi  57 ;  diagram  of 
check,  three-end  twill  and  plain,  vi 
(fig.  400)  57 ;  check  re-arranged,  vi 
(fig.  401)  58;  combining  re-arranged 
twills,  vi  58;  combination  of  ten-end 
and  five-harness  twills,  vi  (fig.  402) 
59;  combination  of  eight-end  twill, 
with  nine-end  on  sixteen  ends,  vi 
(fig.  403)  59;  combination  of  dif- 
ferent weaves,  vi  59;  four  different 
combinations  of  two  weaves,  vi  (fig. 
404)  60;  complex  combinations,  vi 
60. 

(5)  Drafting,  vi  61 ;  healding  and 
treading,  vi  62 ;  diagram  of  heald 
shafts  and  warp  ends,  vi  (fig.  406) 
62;  machines,  vi  62;  pattern  analy- 
sis, vi  64;  reduction,  vi  64;  check 
pattern,  vi  (fig.  407)  65;  combina- 
tions, vi  66;  healding  and  treading 
plan,  vi  (fig.  408)  66;  small-figure 
patterns,  vi  66 ;  six-end  diaper  twill, 
vi  (fig.  409)  66 ;  enlargement  of  six- 
end  diaper,  vi  (fig.  410)  67  ;  effect  of 
altering  draft,  vi  (fig.  411)  67;  effect 
of  altering  treading,  vi  (fig.  412)  68; 
effect  of  altering  both,  vi  (fig.  413) 
69;  a  combined  stripe,  vi  68;  heald- 
ing of  combined  stripe,  vi  (fig.  414) 
69;  weave  of  combined  stripes,  vi 
(fig.  415)  70;  large  figures  from 
small  patterns,  vi  70;  pegging  plans 
on  the  common  dobby,  vi  71;  dobby 
chain,  vi  (fig.  416)  72;  drafting  for 
the  Jacquard,  vi  73;  pattern  for 
dobby  chain,  vi  (fig.  417)  73;  sizes 
of  Jacquards,  vi  73 ;  hooks,  vi  73 ; 
casting  out,  vi  74;  rules,  vi  74; 
cards,  vi  (fig.  418)  75. 

(6)  Figure  weaving,  vi  76;  form, 
vi  76;  arrangement  of  colour,  vi  76; 
John  Murphy,  Treatise  on  the  Art 
ofWeavuig,  vi  77;  effectsof  ground, 
vi  78;  other  figuring  media,  vi  79; 
stripes  and  checks  in  colour,  vi  79; 
black-and-white  stripe,  vi  (fig.  419) 
80;  plain-weave  patterns,  vi  80; 
black-and-white  check,  vi  (fig.  420) 
81 ;  enlarging  the  check,  vi  81 ;  en- 
larged check,  vi  (fig.  421)81;  twill- 
ing coloured  warps  and  wefts,  vi 
82;  prunelle  twill,  vi  82;  cassimere 
or  four-end  twill,  vi  83;  hair-line 
stripe,  vi  (figs.  422,  423)  83;  two- 
and-two  warp  and  weft,  vi  84,  (fig. 
424)  85;  variations  on  cassimere,  vi 
84;  limitations  of  warp-flushed  and 
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weft-flushed  twills,  vi  84;  doeskin, 
vi86;  practical  examples  of  woollen 
and  worsted  weaves :  worksheets — 
I,  shepherd-tartan  check,  vi  86;  2, 
striped  worsted  twill,  vi87;  3,  striped 
worsted  with  variegated  warp,  vi 
87 ;  4,  mixed  check  and  stripe,  vi 
88 ;  5,  prunelle  twill  worsted,  vi  88 ; 
6,  striped  hopsack  weave,  vi  88, 
(plate  I)  86;  7,  plain  weave,  with 
reverse  draft,  vi  89;  8,  herring-bone 
twill,  vi  89;  9,  herring-bone  stripe, 
vi  90;  ID,  striped  cloth,  variegated 
warp  and  weft,  vi  90 ;  11,  fine  varie- 
gated twill,  vi  90;  12,  regular,  vi 
91 ,  (plate  II)  88;  13,  combined  stripe, 
vi  91;  14,  six-leaf  serge,  vi  92;  15, 
four-leaf  serge,  vi  92 ;  16,  twilled 
worsted,  vi  92,  (plate  III)  90;  lined 
work,  vi  92 ;  lined  work  on  three- 
end  twill  base,  vi  (fig.  425)  92;  lined 
work  on  cassimere  base,  vi  (fig. 
426)  93 ;  double,  triple,  and  quad- 
ruple draft,  vi  94;  double  draft,  vi 
(fig.  427)  94;  double  diamond,  vi  94; 
triple  draft,  vi  (fig.  428)  95 ;  varia- 
tion of  diamond  draft  forlined  work, 
vi  96;  colour  for  lined  work,  vi  96; 
figured  zephyr,  vi  96;  diagram  for 
figured  zephyr,  vi  (fig.  429)  96; 
drafting  for  figured  zephyr,  vi  (fig. 
430)97;  figuring  with  the  Jacquard, 
vi  97 ;  capacity  of  the  machine,  vi 
98;  structural  limits  to  figure,  vi 
98;  factors,  vi  98;  calculating  the 
pattern,  vi  98;  setting  in  the  Jac- 
quard, vi99;  general  principles,  vi 
99 ;  figured  diapers  and  damasks, 
vi  loo;  designing  figures  for  dam- 
asks, vi  100;  flowering,  vi  loi;  bro- 
cades, vi  102. 

(7)  Gauze  patterns  —  gauze,  vi 
103  ;  diagram  of  gauze,  vi  (fig.  431) 
103;  gauze  healds,  vi  103;  heald 
shafts  and  doup  heald,  vi  103 ;  sec- 
tion of  gauze,  vi  (fig.  432)  104; 
gauze  structure,  vi  104;  the  method 
of  weaving,  vi  104;  gauze  healding 
and  drafting,  vi  (fig.  433)  105; 
slackeners,  vi  106;  lino,  vi  106; 
alternate  stripes,  vi  106;  piquets, 
vi  107;  gauze  figures,  vi  107;  an 
important  principle  of  gauze,  vi  108; 
figuring,  twilling  and  netting,  vi 
108;  fancy  gauze,  vi  109;  (plate), 
vi  no;  working  the  Jacquard,  vi 
109;  lappet  figuring  on  gauze,  vi 
no;  lappet  structure,  vi  no;  whip 
appliances,  vi  no;  fashioning  the 
lappet  wheel,  vi  in;  lappet  weav- 
ing, vi  (fig.  434)  in;  other  wheels, 
vi  113;  drop  frames,  vi  113;  needles, 
vi  113;  lappet  patterns,  vi  114; 
limitations  of  lappet,  vi  114;  swivels, 
vi  114  T'  swivel  designs,  vi  115; 
swivel  board  of  ribbon  loom,  vi 
(fig.  435)  115;  other  gauze  orna- 
ments, vi  115. 

(8)  Plush  and  velvet— plush  fab- 
rics, VI  116;  structure  of  plush 
fabrics,  vi  116;  pile  warp,  vi  117; 
structure  of  velvet,  vi  (figs.  436,  437) 
117;  looping  up  the  pile  warp,  vi 
117;  ground  warp,  vi  117;  weft,  vi 
n8;  plush  or  velvet  weave,  vi  n8; 
terry    velvet,    vi   118;    figuring   on 


velvet,  vi  n8;  brocaded  velvet,  vi 
119;  weft-pile  fabrics,  vi  119;  struc- 
ture of  velveteen,  vi  119;  vi  (fig. 
438)  120;  tabby  velveteen,  vi  121; 
corduroy,  vi  121;  double  jean-back 
corduroy,  vi  122  ;  variety  of  patterns 
and  figures,  vi  122 ;  other  ways  of 
figuring,  vi  122;  many  inventions, 
vi  123;  vi  (plate,  fustian  loom)  122. 
(9)  Double  cloths,  vi  123;  faced 
or  backed  cloths,  vi  124;  weft-faced 
cloths,  vi  124;  double-faced  cloth, 
vi  (fig.  439)  125;  twilling,  vi  125; 
twilled  double-faced  cloth,  vi  (fig. 
440)  126;  a  fancy  design  (Pi7te- 
gfove),  vi  (plate)  126;  plain  or 
twilled  backed  cloths,  vi  126;  five- 
thread  twilled  double-faced  cloth, 
vi  (fig.  441)  127;  a  five-end  twill,  vi 
127  ;  eight-end  double-faced  twill,  vi 
127;  eight-thread  double-faced  cloth, 
vi  (fig.  442)  128;  an  example  on  ten 
ends,  vi  128;  ten-end  twilled  double 
cloth,  vi  (figs.  443,  444)  128;  backing 
of  faced  cloths  with  warp,  vi  129; 
double  cloth  backed  with  warp,  vi 
(fig.  445)  129;  true  double  cloths,  vi 
129;  four-thread  double  cloth  backed 
with  warp  vi  (fig.  446)  1 29 ;  double 
cloths  equal  in  quality  and  identical 
in  pattern,  vi  130;  eight-end  ex- 
ample, vi  (fig.  447)  130;  stitching 
points  vi  (figs.  447,  a,  b,  c,  d,  e)  131 ; 
double  cloths  unequal  in  quality  of 
face  and  back,  vi  132  ;  example  on 
twelve  ends,  vi  (fig.  448)  132  ;  stitch- 
ing points  vi  (fig.  448(7)  133;  an 
eight-end  example,  vi  (fig.  449)  133; 
combination  of  plans  in  fig.  449,  vi 
(fig-  45°)  '34;  cloth  setting,  vi  134; 
summary  of  setting  formulae,  vi 
134;  setting  ratios  for  common 
weaves,  vi  136. 

Designer's  paper,  vi  (plate)  6. 

Detector,  warp-stop,  v  148;  Northrop 
warp-stop  motion,  v  (fig.  340)  148. 

Detergents,  i  137;  viii  102. 

Devil,  i  S3. 

Devoge  &  Co.,  viii  138. 

Dewing  or  damping,  viii  121. 

Dew  retting,  i  100. 

Dewsbury  system  of  counts,  iv  25. 

Dextrine,  viii  10;  thickening,  viii  49. 

Dhollera,  i  74. 

Dhooty,  finish,  viii  116. 

Diagonal.     See  Glossary. 

Diamond  twills,  vi  40.     See  Design. 

Diaper,  vi  42.     See  Design. 

Diazo  colours,  viii  45. 

Dicing.     See  Glossary. 

Differential  motion,  lii  29. 

Dimity.     See  Glossary. 

Dip  roller,  iv  84. 

Direct  colours,  viii  53. 

Dirt  roller,  ii  57. 

Disc,  lappet,  iv  145;  iv  (fig.  241)  145; 
vi  in. 

Disc  grinder,  ii  (fig.  65)  S';  54- 

Disc-regulating  motion,  iii  (fig.  124) 
29,  30. 

Discharge  style,  viii  8,  38. 

Dissecting  a  cloth,  viii  123;  coloured 
patterns,  viii  124;  double-faced  and 
brocaded  cloths,  viii  124. 

Dissection  of  yarns,  viii  130. 

Dissolving  silks,  viii  132. 


Distaff  and  spindle,  ii  (fig.  95)  136. 
Divi-divi,  viii  24. 

Dobby.  V  4,  36;  on  the  hand  loom,  v 
36;  shedding  for  the  hand  loom,  v 
(fig.  274)  37 ;  lags  and  pegs,  v  (fig. 
275)  39;  Keighley,  invented,  i  25;  v 
40;  driving  mechanism,  v  (fig.  276) 
40;  a  simple  double-lift,  open-shed 
dobby,  V  40;  lifting  and  sinking 
motion,  v  (fig.  277)  41  ;  improved 
Keighley,  v  42;  Ward's  improved 
Keighley,  v  (fig.  278)  43;  cards  on, 
V44;  other  improvements,  v  45;  a 
dobby  with  needles,  v  45 ;  dobby 
with  horizontal  needles,  V4s;  Jac- 
quard dobby,  V  (fig.  279)  46 ;  needles 
and  hooks  v  (fig.  280)  47 ;  various 
dobbies,  v  47 ;  American  dobby,  v 
48;  v  (fig.  281)  49;  English  and 
American  dobbies  contrasted,  v  49; 
cylinder  gears,  v  50;  vibrator  levers, 
gears,  and  connectors,  v  50;  har- 
ness jacks,  V  51;  driving  mechanism 
of  the  American  dobby,  v  (fig.  282) 
51  ;  pattern  chain,  v  51  ;  pulleys  and 
jacks,  v  51;  driving,  v  52;  shed- 
ding mechanism,  v  (fig.  283)  52 ; 
shedding  action,  v  52 ;  advantages, 
v  53;  levelling  the  shed,  v  53. 
Doeskins,  vi  86. 
DofFer  comb,  ii  46,  58;  cylinder  (see 

Carders). 
Doffing,  automatic,  iii  147;  self-acting" 

frame,  iii  (fig.  177)  148. 
Doily.     See  Glossary. 
Dollying  tub,  ii  35;  vii  118. 
Domestic  knitting  machine,  vii  41. 
Domett.     See  Glossary. 
Donisthorpe  and  Lister,  ii  104. 
Domic,  or  dornick,  vi  100. 
Double  chain  drawing  frame  for  hemp, 
ii  (plate),  170;  intermediate  drawing 
frame  for  flax,  ii  (plate),  170. 
Double-cloth  carpets,  vi  141 ;  vii  17. 

See  Scotch  carpet. 
Double-cloths  (see  Design),   dissect- 
ing, viii  124. 
Double  draft  of  diamond,  vi  94. 
Double  rotary  knitting  frame,  vii  55. 
Double  sheet  gills,  ii  98. 
Double  stripper  and  doffer,  ii  81. 
Doubling,  ii  132,  152. 
Doubling  and  twisting,  iii  151 ;  aims 
and  principles,  iii  151;  direction  of 
twist,  iii  152;    twisting  frames,   iii 
153;  yarns  doubled,  iii  153;  systems 
of   cotton    doubling,    iii    154;    dry 
doubling,  iii  154;  throstle  twisting, 
iii  154;  gearing  on  doubling  frame, 
iii  (fig.  178)  15s;  cotton  on  the  ring 
frame,  iii  155  ;  wet  doubling  (Eng- 
lish), iii    156;    (Scotch  method),   iii 
156;    ring  doubling,   iii   (figs.    179, 
180,  181)  157;  twisting  woollen  and 
worsted  yarns.     See  Wool. 
Doup  healds,  iv  (fig.  239)  143;  vi  103. 

See  Gauze. 
Draft,  altering,  vi  68;  carding,  ii  77; 
drawing,     ii     159;     gilling,    ii    98; 
scutching,    i     174;     spinning    (see 
Spinning). 
Drafting  principles,  vi  61 ;  problems, 

vi  65. 
Drag,  winding-on.     See  Spinning. 
Dram  system  of  silk  counts,  iv  31. 
Draper,  Samuel,  vii  103. 
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Drawing,  faults  in,  ii  169;  French,  ii 

165  (see  Wool);   problems,  ii   160; 

lace,  vii  121.     See  also  the  various 

fibres. 
Drawing  and  healding,  iv  (fig.  233) 

126. 
Drawing-!n,   on   the   power-loom,   iv 

126. 
Draw  loom,  iv  139. 
Drawn  warps,  v  95. 
Dress  felts,  ii  114. 

Dresser,  Dr.,  on  carpet  design,  vi  142. 
Dressing.     See  Sizing. 
Dressing  and  polishing  threads  and 

twines,  iv  8,  (plate)  10. 
Dressing    and    sorting    flax,    ii    16; 

ramie,   ii   28;   machine,   ii  (fig.  59) 

40;    wild  silks,   ii  39;    machine,   ii 

(tig-  59)  40- 

Drill.     See  Glossary. 

Drive,  tension  of,  iii  136. 

Dronsfield  Bros.,  viii  1381 

Drop  detector,  v  148;  needles,  iv  71 ; 
pattern,  vi  182;  rollers,  iv7i;  shuttle 
(see  Spring  shuttle). 

Drugget.     See  Glossary. 

Drum  winder,  iv  58,  (fig.  204)  59. 

Dry  doubling,  iii  143. 

Drying  by  centrifugal  extractor,  ii 
55;  cotton,  viii  57;  cylinders,  viii 
78;  hanks,  iv  42;  lace,  vii  118;  wool, 
i  143;  woollen  cloths,  viii  104. 

Ducrr,  George,  vii  148. 

Dumb  singles,  iii  174. 

Dunchi,  i  124. 

Dundee,  jute  manufacture,  ii  18. 

Dunging,  viii  32;  range,  viii  (fig.  558) 
34 ;  section  of  range,  viii  (fig.  559)  35. 

Dust  cages,  i  169. 

Dutch  bleach,  vii  132;  refugees,  ii  31. 

Dutcher  temples,  v  159, 

Dwell  on  tappets,  v  18. 

Dye  becks,  viii  52 ;  vats,  viii  52. 

Dyed  goods,  i  14 ;  finishing  of  dyed 
goods,  viii  98. 

Dyed  or  madder  style  of  calico  print- 
ing, viii  8. 

Dyeing:  (i)  Materials  and  machines, 
viii  51;  becks,  viii  52;  jiggers,  viii 
(fig.  561)  52;  padding  machines,  viii 
52;  mangles,  viii  52;  vats,  viii  52; 
colours  (see  Colours). 

(2)  Cotton,  viii  53;  direct  colours, 
viii  53;  additions  to  the  bath,  viii 
S3 ;  notes,  viii  54 ;  recipes,  viii  54 ; 
indigo  dyeing,  viii  54;  indigo  paste, 
viii  5s;  indigo  vats,  viii  55;  method 
of  indigo  dyeing,  viii  56;  Mather  & 
Piatt's  piece  dyeing  plant,  viii  56 
(fig.  562),  57;  finishing  of  indigo,  viii 
57;  mordanting  and  dyeing,  viii  57; 
examples:  light  cream,  viii  57;  iron 
buffs,  viii  58;  light  Prussian  blue, 
viii  58;  chrome  or  lead  yellows,  viii 
58;  catechu  browns,  viii  58;  bright 
shade  of  brown,  viii  58;  slate,  viii 
58 ;  dark  blue,  viii  58 ;  prussiate 
green,  viii  59;  chrome  black,  viii 
59;  sumach  black,  viii  59;  alizarine 
red,  viii  59. 

(3)  Silk,  viii  60;  natural  colouring 
matters,  viii  60;  blacks,  viii  60; 
Lyons,  viii  60;  tannin  black,  viii  61; 
souple  black,  viii  61;  purple  black, 
viii  61 ;  reds,  viii  61 ;  crimson,  viii 
61 ;    peach-wood  crimson,  viii  61 ; 


ruby,  viii  61 ;  flesh  colour,  vlli  61  ; 
safflower,  viii  62;  yellows,  weld,  viii 
62;  fustic  yellows,  viii  62;  Persian 
berries,  viii  62;  annatto,  viii  62; 
turmeric,  viii  62;  blues,  indigo,  viii 
62 ;  indigo  extract,  viii  62 ;  green, 
viii  63;  brown,  viii  63;  coal-tar  col- 
ouring matters,  viii  63;  blacks,  viii 
64;  aniline  black,  viii  64;  alizarine, 
viii  64;  reds,  viii  64 ;  neutral,  basic, 
acid,  adjective  reds,  viii  65 ;  yi-l- 
lows  and  oranges,  viii  66;  neutral 
yellows  and  oranges,  viii  66;  basic 
yellows,  viii  66;  acid  yellow,  viii  66; 
adjective  yellows,  viii  67;  blues,  viii 
67 ;  prussiate  blues,  neutral,  basic, 
acid,  adjective,  viii  67-8;  greens, 
viii  68;  basic,  adjective,  acid,  viii 
68;  browns,  viii  69;  neutral,  basic, 
acid,  adjective,  viii  69;  violets,  viii 
69. 

(4)  Wool — the  dyeing  character 
ot  wool,  viii  69;  natural  colours, 
viii  70;  natural  black,  viii  70; 
browns,  viii  70;  reds,  viii  70;  scar- 
lets, viii  71 ;  crimson,  viii  71  ;  pink, 
viii  71 ;  orange,  viii  71 ;  yellow,  viii 
71  ;  blues,  viii  71 ;  greens,  viii  71 ; 
olive  greens,  viii  71 ;  coal-tar  dyes 
for  wools,  viii  71  ;  direct  dyes,  viii 
71  ;  basic,  viii  71 ;  acid,  viii  72;  ad- 
jective colours,  viii  72  ;  patterns  by 
dyeing,  viii  73;  1st  process,  viii  73; 
2nd  process,  viii  74;  cotton  and 
wool,  viii  75. 
Dyes,  tests  for,  viii  132. 


Ears  of  slay  swords,  v  163. 

Earth  flax.     See  Glossary. 

Easer  harness,  v  77;  diagram  of  slack- 
ening arrangement,  v  (fig.  295)  79. 

Easers,  iv  1 14;  v  77. 

East  India,  cotton  in,  i  21,  80;  wools 
of,  i  50. 

Eastwood  comber,  ii  :o6;  Piatt  & 
Eastwood's  comb,  ii  (fig.  83)  106. 

Eaton,  William,  iii  62. 

Ecru  silk,  vii  157. 

Effect  of  interweaving  warp  and 
weft,  vi   16. 

Egypt,  cotton  in,  i  81,  95. 

Egyptian  cotton  export  begun,  i  23, 
81;  fibres  examined,  i  38;  Fibres  III 
(plate),  i  92;  carding,  ii  65;  drawing, 
ii  159;  spinning,  iii  119;  twist  on, 
iii  104. 

Eight-end  diamond  twill,  vi  40,  (fig. 
382)41  ;  satin  weave,  vi  (fig.  388)44; 
blanket  twill,  vi  45. 

Eight-leaf  pattern  pegged  on  dobby, 
V  (fig.  275)  39. 

Elastic  web  knitting,  vii  41. 

Electric  stop  motion,  ii  158;  warp 
stop   motion,    v    149;     Carver's,    v 

(fig-  342)  '5o- 

Ell,  iv  30,  118. 

Embossing,  viii  98. 

Embroidery  of  lace,  vii  14. 

End.     See  Glossary. 

Ends.     See  Warp. 

English  and  American  dobbies  con- 
trasted, V  49. 


English  doubling  methodN,  iii  154, 
156;    point  lacc,  vii  81. 

Engraved  rollers,  viii  6. 

Equational  box,  Houldsworth's,  in- 
vented, 1  24,  iii  (fig.  115)  3;  in  use, 
iii  12. 

Eri,  or  erla,  i  61. 

Ermen  clearer,  Ii  155. 

Ethyl  tartrate,  viii  26. 

Evener,  iv  90. 

Ewart,  William,  &  Son,  viii  138. 

Examining  fibres,  i  32. 

Exhaust  opener,  i  (fig.  52)  168. 

Expander,  or  scutcher,  viii  78;  plan, 
vlli  (fig.  564)  178. 

Extra  warps  and  wefts,  vi  5. 

Extract,  wool,  i  54. 

Extract  or  steam  style,  viii  9.  See 
Calico  printing. 


Fabrics,  composition  of,  i  129;  kinds 

of,  i  7. 
Face.     See  Glossary. 
Faced  cloths.     See  Double  cloths. 
Factors  in  figuring,  vi  98. 
Factory  finishing,  vii  125;  the  cotton, 

i  115. 
Fag-end.     See  Glossary. 
Faille.     See  Glossary. 
Fairbairn,  Macpherson,  viii  138. 
Fairy  web  Terrot  frame,  vii  (fig.  526) 

66. 
Falcon,  invented  loom  harness,  i  19; 

V  54- 

Faller  gills,  ii  90;  front  view  of  a  set. 
ii  (fig.  80)  95  ;  iii  24. 

Faller  on  the  mule.  See  Cotton 
spinning. 

Fancy,  the,  ii  70. 

Fancys.     See  Glossary. 

Fans.     See  Glossary. 

Farmer,  Sir  James,  &  Sons,  viii  138. 

Fashioned  hosiery  machine  invented, 
i  26;  vii  47. 

Fashioning  hosiery  on  the  rotary,  vii 
47;  by  the  Jacquard,  vii  48;  on  the 
double  rotary,  vii  55;  on  the  circular 
knitters,  vii  60. 

Fashioning  lappet  wheels,  vi  111. 

Fast  colours.     See  Glossarj'. 

Fast  looms.     See  Glossary. 

Fathom,  iv  19. 

Faults  in  cloth  design,  viii  135;  in  fin- 
ishing cloths,  viii  136;  in  weaving, 
iv  132;  viii  13s;  in  yarns,  viii  135. 

Faure's  decorticator,  i  117,  (fig.  31) 
118. 

Fearnought  teaser,  i  153;  fearnought, 
or  "  cockspur",  i  (fig.  43)  153. 

Feed  arrangements,  ii  156;  ball,  ii  76; 
plan,  ii  (fig.  74)  76;  Bramwell,  ii 
(fig.  73)  68;  lap  delivery  and,  ii  75; 
lattice,  i  158;  mechanical  regulators, 
i  173;  piano,  on  the  scutchers,  i 
(fig.  54)  172;  rollers,  ii  69. 

Feeding  the  scutcher,  i  170. 

Feeler,  weft,  v  170. 

Fell,  cloth,  V  32. 

Felt,  a  cloth  which  is  not  woven,  ii 
112;  dissecting,  ii  113,11  (plate:  Torn 
felt  fibres)  6;  kinds  of  felt,  ii  113; 
hat  felts,  dress  felts,  industrial  felts. 
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ii  114;  domestic  felts,  ii  116;  the 
British  felt  industry,  ii  117;  raw 
material,  ii  118;  preparation,  ii  120; 
scutching  and  lapping,  ii  120;  the 
batt  frame,  ii  121,  (fig.  91)  122; 
primitive  felting,  ii  122;  bowing 
felt,  ii  (fig.  92)  123;  carpet  felting, 
ii  123;  roller  felting,  ii  124;  im- 
proved roller  felting  machine,  ii 
125 ;  roller  felt  machine,  ii  (fig.  94) 
126;  table  felt  machines,  ii  127; 
table  felting  machine,  ii  (fig.  93) 
126;  felting  agents,  ii  128;  purify- 
ing the  felt,  ii  128. 

Felting  quality  in  wools,  i  43;  or 
milling.     See  Wool. 

Felts,  billiard  table,  ii  115;  builders', 
ii  116;  domestic,  ii  116;  dress,  ii 
114;  furniture,  ii  115;  glassmakers", 
ii  116;  hat,  ii  114;  industrial,  ii  114; 
papermaking,  ii  115;  plumbers',  ii 
115;  printing,  ii  115;  saddlers',  ii 
115;  upholstery,  ii  115. 

Ferrous  acetate,  viii  30. 

Fettling.     See  Glossary. 

Fibres,  animal,  i  30;  and  vegetable, 
vii  133;  artificial,  i  31;  bast,  i  30; 
classed  according  to  length,  ii  148 ; 
classes  of,  i  30;  examining  the,  i 
32 ;  foliaceous,  i  31 ;  in  fabric,  i  29; 
mineral,  i  31 ;  minor,  i  115;  natural 
and  artificial,  vi  4;  new,  i  125; 
plumose,  i  30 ;  separation  of  mixed, 
viii  131  ;  tests,  i  31 ;  textile  quality 
in,  i  30 ;    vegetable,  i  30. 

Fifteen-end  twill,  vi  (fig.  370)  36. 

Figured  diapers  and  damasks,  vi  100; 
goods,  finishing,  viii  99;  zephyr,  vi 
96;  diagram  vi  (fig.  429),  96;  draft- 
ing, vi  (fig.  430)  97. 

Figure  weaving,  described  by  Bishop 
Aldhelm,  i  16;  iv  106;  figure  design, 
vi  76 ;  structural  limits  to,  vi  98. 

Figuring  with  the  Jacquard,  vi  97. 

Filled  Croydon  finish,  viii  92. 

Filleting,  or  fillets,  ii  49. 

Filling  and  changing,  ii  11. 

Filling  engine,  ramie,  ii  27;  waste 
silk,  ii  38 ;  waste  silk  filling  engine, 

•i  (fig-  58)  39- 

Filling  substances,  viii  76. 

Find  (i)  count  of  drawing,  (2)  weight 
of  drawing,  (3)  total  draft,  (4)  count 
of  carding,  (5)  change  of  wheel,  ii 
i6o. 

Fine,  i  132. 

Fine  chain,  vi  160. 

Fine  drawing.     See  Glossary. 

Fine  shirting  finish,  viii  96. 

Finer  weighting  finish  for  calico 
prints,  viii  99. 

Finger,  ii  6. 

Fingering.     See  Glossary. 

Finisher  card,  ii  75 ;  jute,  ii  87  ;  roving 
box,  iii  26. 

Finishes,  standard,  viii  92;  pattern, 
viii  95;  calender,  viii  95;  special, 
viii  96;  for  dyed  goods,  viii  98;  for 
figured  goods,  viii  99;  for  calico 
prints,  viii  99. 

Finishing  boxes,  iii  36;  corduroys, 
viii  97  ;  counterpanes,  viii  97  ;  dyed 
goods,  viii  99;  half  silks,  viii  100; 
light  fabrics,  viii  75;  machinery, 
viii  78;  madder  style,  viii  37;  mixed 
goods,  viii  100;  operations,  viii  130; 


silks,   viii  100 ;    velveteens,  viii  97 ; 

woollens    and    worsteds,    viii    loi  ; 

zephjrs,  viii  97. 
Finlayson,  Boustield,  &  Co.,  viii  138. 
First  drawing  box,  ii  163;  iii  35;  first 

gilling    frame,    ii     (fig.     105)    162; 

showing  drawing  rollers,  ii  (fig.  106) 

.'^^' 
Five-end  satin  weave,  vi  44 ;  broken 

twill,  vi  (fig.  390)  44;  twill,  vi  (fig. 

367)  33  '•  another,  vi  (fig.  368)  34. 

Five-frame  Brussels  carpet,  vi  179. 

Fixed  sinkers,  vii  31 ;  Aston's  sinkers, 
vii  (fig.  509)  31- 

Fixing  colours,  iv  161;  vii  12;  fixing 
liquor,  viii  31. 

Flannelette,  finishing,  viii  96. 

Flats,  carding,  ii  60. 

Flax:  (i)  History — cultivated  by  Neo- 
lithic man,  i  13;  Pliny  explained 
the  effects  of  culture  on  the  soil, 
i  16;  spinning  established  at  Lis- 
burn,  i  19;  breaking  by  machinery 
introduced,  i  25;  Improvement 
Society  formed,  i  25 ;  ii  3 ;  Supply 
Association  formed,  i  26 ;  ii  3.  See 
also  Linen. 

(2)  Fibre  —  the  plant,  i  96,  (fig. 
19)  97;  character,  i  96;  uses,  i  96; 
microscopic  study  of,  i  39 — i,  Cour- 
trai,  i  39;  2,  Dutch,  i  40;  3,  Irish,  i 
40;  4,  Russian,  i  40;  (plate),  i  96. 

(3)  Sources  of  supply — Austria,  i 
105;  Belgium,  i  106;  France,  i  105; 
Germany,  i  105 ;  Holland,  i  105 ;  ii 
S;  Italy,  i  106;  Russia,  i  105;  Ire- 
land, i  105. 

(4)  Kinds — Archangel,  it  5  ;  Bel- 
gian, ii  5;  Courtrai,  i  39;  Dutch,  i 
40;  ii  5;  German,  ii  s;  homegrown, 
ii  5;  Livonian  brands,  ii  5;  New 
Zealand,  i  119;    Riga,  ii  5. 

(5)  Cultivation,  i  97;  soil,  i  98; 
tillage,  i  98:  fertilizing,  i  99;  weed- 
ing, i  99;   reaping,  i  99. 

(6)  Field  preparation  —  rippling, 
i  100;  retting,  i  100;  water  retting, 
!  100;  steam  retting,  i  101;  grass- 
ing, i  102;  breaking,  i  102;  breaker, 
i  (fig.  20),  102 ;  scutching,  i  102 ; 
scutching  mill,  i  (fig.  21)  103;  mill 
scutching,  i  103;  wiper  wheel,  i 
(fig.  22)  103;  machine  scutching,  i 
104 ;  scutching  machine,  i  (fig.  23) 
104 ;  baling,  i   105. 

(7)  Preparation  —  cutting,  ii  6; 
cutting  machine,  ii  (plate)  6;  rough- 
ing, ii  6;  piecing-out,  ii  7;  the 
rulfer,  ii  7;  hackling  by  hand,  ii  8; 
machine  hackling,  ii  9;  sheet  hack- 
ling machines,  ii  9;  hackling  ma- 
chine, ii  (fig.  56)  10;  holders,  ii  9; 
hackling  sheets,  ii  12;  brushes  and 
strippers,  ii  12;  MacDowell's patent, 
ii  13;  working  the  hackling  ma- 
chine, ii  14;  dressing  and  sorting, 
ii  16. 

(8)  Preparing  the  slivers  —  tow 
carding,  ii  5,  83;  the  tow-carding 
engine,  ii  83,  (plate)  92;  delivery  on 
the  tow  carder,  ii  84;  the  flax  spread- 
board,  ii  (plate)  92 ;  operations  on, 
ii  93;  conductor  pulleys  and  gills, 
ii  93;  heads  of  delivery,  ii  94;  the 
flax  sliver,  ii  146,  167;  preparing 
and   drawing   flax,   ii   (plate)   168; 


drawing  frames,  ii  168;  the  flax 
drawing  frame,  ii  (fig.  no)  168; 
gill  combs,  ii  168;  general  principles 
of  drawing  and  doubling,  ii  169; 
draft,  ii  169;  set  drawing  frames,  ii 
169;  faults  in  flax  drawing,  ii  169; 
sliver  detector,  ii  170;  continued 
drawing,  ii  170;  weight  to  length, 
ii  169;  intermediate  drawing  frame, 
ii  (plate)  170;  tow  slivers,  ii  170; 
New  Zealand  flax,  ii  172. 

(9)  Spinning — drawingand  twist- 
ing, iii  29;  roving  frames,  iii  29; 
flax  drawing  frame:  flax  roving 
frame,  iii  (plate)  28;  diff'erential 
motions,  iii  29;  disc-regulating  mo- 
tion for  roving  frame,  iii  (fig.  124) 
30;  structure  and  operation  of  the 
frames,  iii  31 ;  bobbin  winding,  iii 
31  ;  flax  yarns,  iii  (plate)  88;  spin- 
ning flax,  iii  143;  hot-water  trough, 
iii  144;  drawing  rollers,  iii  144; 
throstle  spinning,  iii  144;  wet-spin- 
ning frame,  iii  (fig.  176)  145;  temper- 
ing bands  and  springs,  iii  146;  lifter 
motions,  iii  146;  dry  spinning,  iii 
146;  particulars  of  spinning  frames, 
iii  151 ;  doubling  and  twisting,  iv 
5;  twisting  on  the  tube  or  cap 
frame,  iv  6;  softening  the  yarns,  iv 
48;  yarn-softening  machine,  iv  (fig. 
199)  48.     See  Linen. 

(10)  Dressing,  sizing,  and  warp- 
ing.    See  Linen. 

(11)  Weaving.     See  Linen. 
Flax,  codilla,  i  105 ;  threads,  bleach- 
ing, iv  8;  twines,  iv  6. 

Fleeces,  classes  of,  i  56. 

Flemish  weavers,  iv  107. 

Float.     See  Glossary. 

Float  warp,  vi  161. 

Flocks,  i  55. 

Floss,  ii  35. 

Flounce.     See  Glossary. 

Flowering,  vi  loi;  lace,  vii  121. 

Flush.     See  Glossary. 

Flyer,  ii  141;  Saxony  spindle  and  fljer, 
ii  (fig.  99)  141  ;  spindle,  flyer,  and 
bobbin,  iii  2;  spindle  of  bobbin  and 
fly  frame,  iii  (fig.  114)  2;  spring 
presser  on  flyer,  iii  4 ;  action  of  the 
flyer,  iii  5.  See  Bobbin -and -fly 
frames. 

Flying  threads.     See  Glossary. 

Fly  shuttle,  invented  by  Kay,  of 
Bury,  i  ig;  iii  38;  iv  no;  effects  of, 
iv  1 12.     See  Loom. 

Foliaceous  fibres,  i  31. 

Footing  lease,  iv  69. 

Forelock-hook.     See  Glossary. 

Foreturn,  iv  13. 

Fork,  belt,  v  146;  lever,  v  146;  weft, 
V  146. 

Formation  of  tappets,  v  14. 

Form  in  figure,  vi  76. 

Foulard.     See  Glossary. 

Foundation.     See  Glossary. 

Four-end  twill,  vi  29,  (fig.  361)  30; 
variation  on,  vi  (fig.  364)  ;}2;  in  col- 
oured work,  vi  83. 

Four-frame  Brus.sels,  vi  179. 

Four-spindle  gill  box,  iii  24. 

Fox,  G.,  vii  102. 

Fox,  Professor  T.  W.,  v  8. 

Frame  (.see  Glossary),  lappet,  iv  (fig. 
240)  14s;  swivel,  iv(fig.  244)  147. 


FRAME-BREAKING 
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I  Si 


Framc-brcakiiig-  riots  In  Loiulon,  i  19; 
in  Leicester,  i  20. 

Frames,  particulars  of  drawinjf,  ii 
177;  bobbin  and  flyer,  iii  34;  spin- 
ning:, 'ii  '49-  '^"-'•^  Drawing,  Rov- 
in|^.  Spinning,  Reeling,  Doubling 
;ind  twisting,  Winding,  Warping, 
Weaving. 

Framework  knitters,  incorporated,  i 
18;  of  Ireland,  incorporated,  i  19. 

French  system  of  wool  drawing  and 
spinning,  ii  162 ;  compared  with 
English,  i!  162,  167;  drawing 
frames,  ii  165;  French  drawing 
frame,  ii  (fig.  io8)  i66;  diagram,  ii 
(fig.  109)  i66;  worsted  spinning  on 
the  mule,  iii  137;  French  and  Eng- 
lish compared,  iii  137;  fine  gilling 
frame,  iii  (fig.  171)  139;  intermediate 
condenser,  iii  (fig.  172)  139;  vertical 
section,  iii  (fig.  173)  140;  finisher 
roving,  iii  141  ;  finisher  roving 
frame,  plan,  iii  (fig.  174)  141 ;  sec- 
tion  of  finisher   roving   frame,   iii 

(fig-  175)  H2- 

Frieze.     See  Glossary. 

Frilling.     See  Glossary. 

Fringe.     See  Glossary. 

Frizzing  machine.     See  Glossary. 

Front  rollers.  See  Drawing,  Spin- 
ning, Doubling,  and  Twisting. 

Frost,  Robert,  vii  87. 

Fry,  E.  B.,  viii  138. 

Full  body  finish,  viii  100. 

Fuller's  earth,  viii  103. 

Fulling.     See  Milling. 

Fulling  stocks,  viii  (fig.  576)  105. 

Fur  carrier,  vi  (fig.  468)  165. 

Furniture  felts,  ii  115. 

Fuschine,  viii  18. 

Fustian,  first  made  at  Norwich,  i  18; 
loom,  vi  (plate)  122. 

Fustic,  yellow,  viii  62. 

Fuzz.     See  Glossary. 


G 

Gain  on  mule,  iii  100,  122. 

Gaiting  or  gating.     See  Healding. 

Gala.     See  Glossary. 

Galashiels  counts,  iv  26. 

Gallipoli  oil,  viii  24. 

Gall  nuts,  viii  23. 

Galloflavine,  viii  20. 

Galloons.     See  Glossary. 

Gassing,  iv  43. 

Gassing  machine  invented  by  Samuel 
Hall,  i  23;  iv  44;  front  view,  iv 
(fig.  196)  44;  section,  iv  (fig.  197) 
45;  end  view,  iv  (fig.  198)  46. 

Gassing  silks,  iii  177;  threads,  iv  9; 
twines,  iv  9;  as  a  bleaching  opera- 
tion.    See  Bleaching. 

Gate,  iv  125. 

Gauze  (see  Design);  alternate  stripes, 
vi  106:  an  important  principle  of, 
vi  108;  doup  heald,  iv  143,  (fig.  239) 
143;  vi  103;  fancy,  vi  109;  figuring, 
twilling,  netting,  vi  io8;  healds,  iv 
(fig.  238)  142;  vi  103;  healding  and 
drafting,  vi  (fig.  433)  105  ;  Jacquard, 
V  77;  lifting  motion,  v  (fig.  294)  78; 
slackeners,  v  (fig.  295)  79;  lappet 
figuring  on,   vi   no;    lino,  vi  106; 


loom,  IV  142;  orn.imenl,  vi  115; 
pattern  design,  vi  103;  reed,  v  95, 
(figs.  302.  303)  0,  97 ;  shed,  v  4 ; 
slackeners,  vi  106;  structure,  vi 
104. 

Gig,  tea.sling,  viii  log,  (fig.  581)  iii. 

Gilling,  ii  89;  gill  box,  ii  89;  the  gill- 
ing machine,  ii  89;  sheet  gills  and 
tidier  gills,  ii  90;  gilling,  a  stage  in 
the  preparation  of  worsted,  linen, 
and  jute  yarns,  ii  90:  gilling  process 
for  worsted,  ii  90;  back  washing,  ii 
91  ;  worsted  gilling,  ii  92;  jute  gill- 
ing, ii  94;  jute  gill,  ii  (fig.  79)  95; 
front  view  of  a  set  of  faller  gills,  ii 
(fig.  80)  95;  detail  of  jute  gill,  ii  (fig. 
81),  96;  hemp  gilling,  ii  96;  heavy 
screw  gill  drawing  frame,  ii  (fig.  82) 
97;  sheet  gills,  ii  96;  double  sheet 
gills,  ii  98;  gilling  draft,  ii98;  Eng- 
lish gilling  frame,  ii  163;  first  gill- 
ing frame,  ii  (fig.  105)  162;  first  gilling 
frame,  showing  rollers,  ii  (fig.  106) 
163;  spindle  gilling  frame,  showing 
knocker-ofF  motion,  ii  (fig.  107),  164; 
flax  drawing  (see  Flax);  jute  draw- 
ing (see  Jute);  worsted  roving 
frames  (see  Wool). 

Gimp.     See  Glossary. 

Gin,  invented,  i  21 ;  Macarthy,  i  91  ; 
double  roller,  i  (fig.  13)  91 ;  house,  i 
93 ;  saw,  i  90. 

Gingham.     See  Glossary. 

Ginning,  i  91 ;  mill,  i  (fig.  16)  92;  plan, 

i  (fig-  17)  92. 

Glace.     See  Glossary. 

Glacial  acetic  acid.     See  Acetic  acid. 

Glasgow,  silk  trade  in,  ii  32. 

Glass-makers'  felt,  ii  116. 

Glauber's  salt,  vii  157  ;  viii  76. 

Glazing,  viii  100. 

Glossing.     See  Glossary. 

Gloves,  knitting,  vii  75. 

Glucose,  viii  76. 

Glue,  viii  76. 

Glycerine,  viii  25. 

Gobelin.     See  Glossary. 

Goffer.     See  Glossary. 

Going  part,  v  163.     See  Loom. 

Gossypijun,  i  16;  G.  arboreuni,  i  73, 
74  (plate) ;  G.  bai-badense,  i  73,  74 
(plate),  78;  G.  herbaceitm,  i  73,  74 
(plate);  G.  hirstitum,  i  73,  76. 

Gothro  lace  loom,  vii  113. 

Gourock  Ropework  Company-,  viii 
138. 

Graine,  i  67. 

Grain  system  of  counts,  iv  26. 

Granderelles,  iii  162. 

Grass,  China.     See  Ramie. 

Grass  cloth.     See  Glossary. 

Grassing,  i  102;  vii  151. 

Grating,  weft-fork,  v  146. 

Grease,  wool,  {45,  142,  151. 

Greasy  wools,  i  135. 

Green,  Bengal,  viii  18;  Malachite, 
viii   18 ;    Victoria,   viii   18. 

Greens,  viii  63,  71  ;  acid,  viii  68;  ad- 
jective, viii  68;  basic,  viii  68,  72; 
neutral,  viii  68. 

Greenwood  &  Batley,  viii  139. 

Grey  (see  Glossary);  souring,  vii  145; 
wash,  vii  141. 

Grid,  dobby,  v  46;  scutcher,  i  169; 
weft-fork,  v  146;  willow,  i  145. 

Grieve  &  Co.,  viii  139. 


Grille,    V   46,    58.     Sec   Dobby,   Jac- 
quard. 
(i rinding,  card,  ii  52. 
(jrist,  iv  13. 
(jround,   effects  of,   vi  79;    warp,    v 

117;    vi  163,   180;    vii  15. 
Gu;irds  on  jute  carder,  ii  86;  shuttle, 

_v'4S- 
Guide  plate,  ii  173. 
Guimet,  AL,  viii  15. 
(juipure  lace,  vii  82;  imitation,  vii  86. 
Gums,  viii  10. 
(junny  bags,  ii  17. 


H 

Hacking  &  Co.,  viii  139. 

Hacking's  terry  appliance,  v  96;  mo- 
tion, v  (fig.  305)  98. 

Hackling,  ii  5;  combs,  ii  8;  machine, 
ii  9  (fig.  56)  10;  sheets,  ii  12. 

Hague,  Samuel,  vii  36. 

Hahlo,  Liebriech,  &  Hanson,  v  10; 
patent  reversing  motion,  v  (fig.  259) 

Haigh,  John,  &  Sons,  viii  139. 

Hair,  i  42 ;  and  wool,  differences  be- 
tween, i  42 ;  microscopic  appear- 
ance, i  (fig.  3)  42;  camel,  i  51. 

Hairline  stripe,  vi  80. 

Half-drop.     See  Glossary. 

Half-gang.     See  Footing  lease. 

Half-silks,  viii  100. 

Hall,  Robert,  &  Sons,  viii  139. 

Hall's  wire  motion,  v  (fig.  3120)  107; 
(fig.  3126)  108;  (fig.  312c)  109;  auto- 
matic weft  supply,  V  175. 

Hammock  weaving,  iv  (fig.  221)  loi. 

Hand  cards,  ii  44;  combing,  ii  102 
hackling,  ii  5 ;  knitting,  vii  28 
loom,  Indian  i  (fig.  i)  8;  iv  106 
British,  iv  106;  chenille,  iv  (plate) 
154;  patent  Axminster  carpet,  iv 
(plate)  154;  Scottish  weaver  at 
work  on  loom,  iv  (plate)  no;  dobby 
on,  V  (fig.  274)  37  (see  Loom) ;  print- 
ing by,  viii  (fig.  550)  2;  spinning, 
ii  (figs.  95,  97,  98)  136;  stocking 
frame,  vii  (figs.  511,  512)  36;  warp- 
ing, iv  66. 

Hand-made  lace  in  commerce,  vii  84. 

Handicraft  weaving,  iv  124;  decline 
of,  iv  163. 

Hanks,  bundling,  iii  173;  press,  iii 
(plate)  174;  drying,  iv  42;  machine, 
iv  (fig.  195)  42 ;  mercerizing  ma- 
chine, vii  180,  (fig.  548)  182 ;  reeling, 
iii  168;  fly  reeling  machine,  iii  (plate) 
178;  yarn,  iii  168. 

Hardness  of  water,  i  137;  vii  137. 

Hards.     See  Glossary. 

Hargreaves,  James,  i  20;  ii45;  ii  144; 
iii  39. 

Harl.     See  Glossary. 

Harn.     See  Glossary. 

Harness  loom  mountings,  iv  138; 
tying  harness,  v  85 ;  pressure  har- 
ness, V  87. 

Hasp,  iv  22. 

Hat  felts,  ii  1 14. 

Hattersley,  George,  &  Sons,  viii  139. 

Hattersley  &  Smith,  i  26 ;  v  40. 

Hawick  counts,  iv  26. 

Hawser-laid,  iv  16. 


I«2 


HAWSERS 
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Hawsers,  iv  20. 

Hay  &  Robertson,  viii  139. 

Head.     See  Glossary. 

Heads    of   delivery,    ii    94;     of   flax 

frames,  ii   168. 
Headstock  of  mule,  i  22 ;  iii  57.     See 

Mule. 
Healding,  iv  125;  plan  of  plain  weave, 

vi  (fig-.  359)  11;  prunelle,  vi  29;  of  re- 
arranged twills,  vi  56 ;  of  seven-end 

satin,  vi  46. 
Heald  shafts,  iv   115;    added,  iv   137 

(fig.  236)  138;  and  sley,  relations  of, 

vi  II. 
Healds,  doup,  iv  (fig.  229)  143;  gauze 

loom  healds,  iv  (fig.  228)  142. 
Healds  and  shedding  apparatus,   iv 

IIS.  (fig-  226)  116. 
Healds  and  treading,  vi  (fig.  406)  62. 
Heathcoat,  John,  i  22  ;  vii  92,  100. 
Heck  box,  iv  74. 
Heddles,  iv  116. 
Heddling.     See  Glossary. 
Heel  rack,  v  58. 
Heer,  iv  22. 

Heilmann,  Josu6,  {25;  ii  103,  iii. 
Hemlock,  viii  24. 
Hemp:   (i)   History  —  referred  to  by 

Herodotus,  i  15;  ropes  on  Hiero's 

ships,  i  15. 

(2)  Kinds  —  common,  Can7iabis 
sativa,  i  106;  plant,  i  (fig.  24)  107; 
bowstring,  i  124;  Manila,  Musa 
textilis,  i  (fig.  25)  109;  ko,  i  124; 
sisal,  i  (fig.  26,  Agave sisalatia)iio; 
Sunn,  Crotalaria  juncea,  i  (fig.  28) 
112. 

(3)  Fibres  examined — i,  Russian; 
2,  green  Italian;  3,  Manila;  4,  New 
Zealand;  5,  sisal;  i  41,  (plate)  106; 
structure,  i  108,  no,  113. 

(4)  Cultivation:  a.  Common  hemp 
— soil,  i  107 ;  preparation  and  till- 
age, i  107;  harvesting,  i  108;  ret- 
ting, rippling,  scutching  (see  Flax). 
b.  Manila — conditions  of  growth,  i 
J09;  cutting,  i  109;  stripping  or 
decorticating,  i  no.  Sorting:  c. 
sisal — planting  and  weeding,  i  in  ; 
cutting,  i  III  ;  scraping,  i  112;  de- 
corticator,  i  (fig.  27)  111.  d.  Sunn — 
soil,  sowing,  tillage,  reaping  time, 
i  112;  pulling  and  retting,  i  113. 

(5)  Preparation  —  general,  like 
flax,  ii  17;  softening,  ii  17;  (plate) 
hemp  and  ramie  softener,  ii  16;  gill- 
ing,  ii  96;  screw-gill  drawing  frame, 
ii  (fig.  82)  97;  sheet  gills,  ii  96; 
double  sheet  gills,  ii  98;  single- 
chain  finisher  frame,  ii  (fig.  in) 
172;  preparing  rope  and  twine 
slivers,  ii  172;  preparing  Manila 
yarn,  ii  (plate)  174. 

(6)  Spinning — slivers,  ii  147  ;  rov- 
ing frames,  iii  31  ;  frames,  iii  (plate) 
30;  hemp  yarns,  iii  (plate)  88;  dry 
spinning,  iii  146;  hemp  gilling  and 
spinning  frames,  iii  146;  Manila 
rope  yarn  spinninpf,  iii  (plate)  146; 
doub'e-chain  gill  drawing  frame,  ii 
(plate)  174.    See  Twines  and  Ropes. 

Hensen,  George,  vii  103. 
Herbig,  Dr.  W.,  vii  175. 
Herring-bone  twill,  vi  41,  89;  stripes, 

vi  90. 
Hesp,  iv  22. 


Hessian.     See  Glossary. 
Hetherington  &  Sons,  viii  139. 
Hibiscus,   i    123;    //.   abelmoschus,   i 

124;    If.    cannabinus,    i    123;    H. 

collinus,  i  124;  H,  esculentus,  i  124; 

H.  sabdariffa,  i  124;  H.  tiiiacus,  i 

124. 
Hide  picker,  v  112. 
High-topped  over-pick,  v  119. 
High  warp.     See  Glossary. 
High-wire,  or  cradle  motion,  v  io6. 
Hindu  weaver,  i  (fig.  1)6;  iv  106. 
Hine,  Mundella,  &  Co.,  i  25;  vii  47,  59. 
Hofrnann,  viii  16. 
Holder,  hackling  machine,  ii  9. 
Holland,  ii  5. 
Holt,  Thomas,  viii  139. 
Home,  Dr.,  vii  132. 
Home  and  factory  work,  vii  40. 
Homespun.     See  Glossary. 
Honiton  lace,  vii  84. 
Hooks,  Jacquard,  v  58;  casting-out, 

V  89;  vi  74. 

Hopper  feed,  i  (fig.  45)  159;  weft  cop, 

V  (figr-  351)  170- 

Hopsack,  vi  48,  (fig.  393)  48;  stripe 
weave,  vi  (plate)  88. 

Horizontal   warping  mill,  iv  76;    vi 
(figs.  211,  212),  77,  78. 

Horrocks,  W.  H.,  i  22,  23;  iv  170. 

Hose.     See  Glossary. 

Hosiery:  (i)  History — hosiery  knit- 
ting invented,  vii  26;  the  price  of 
knitted  caps  fixed,  i  17 ;  vii  26 ;  price 
of  knitted  hose,  i  1 7 ;  silk  hose  worn, 
i  17;  Queen  Elizabeth  obtained  silk 
hose  from  Spain,  i  18;  Rev.  William 
Lee  invented  stocking  frame,  i  18; 
vii  26  ;  Lee's  misfortunes,  vii  26,  27; 
Aston's  work,  i  18  ;  vii  27,  31  ;  Lon- 
don framework  knitters  incorpor- 
ated, i  18;  frame-breaking  riots  in 
London,  i  19;  cotton  stockings 
woven,  i  19;  Derby  rib  appliance, 
invented  by  Jedediah  Strutt,  i  20; 
vii  33;  mechanical  tickler  invented, 
i  20 ;  vii  34 ;  Crane  of  Edmonton 
applied  warp  frame  to  stocking 
machine,  and  invented  brocading 
stocking  frame,  i  20 ;  vii  35 ;  Lon- 
don stocking-weavers'  riots,  i  20; 
pin  stocking  frame  invented,  i  20; 
knotted  hosiery  machine,  i  20;  riots 
in  Leicester,  i  20;  hosiery  warp 
frame  invented,  i  21  ;  vii  46;  twilled 
hosiery  frame,  i  31 ;  vii  35 ;  machine- 
breaking  riots  at  Leicester,  i  21  ; 
warp  frame  made  of  practical  use, 
i  21;  vii  46;  Dawson's  wheels  in- 
vented, i  21;  vii  46;  elastic  web 
machine,  i  21;  upright  warp  frames, 
i  22 ;  woollen  and  cotton  stockings 
made  at  Leicester,  i  23 ;  riots  of 
frame  knitters  at  Nottingham,  i 
23;  M.  L  Brunei  invented  circular 
knitter,  i  23;  vii  56;  warp  frame 
improved,  i  24;  application  of  Jac- 
((uard  to  hosiery  frame  patented, 
i  24;  fashioned  hosiery  frame  in- 
vented, i  25;  vii  47;  Peter  Claussen 
improved  circular  knitter,  i  25;  vii 
58;  tumbler  or  latch  needle  invented, 
i  25;  vii  37;  rotary  hosiery  narrow- 
ing frame,  i  25;  vii  51;  Cotton's 
patents,  i  26 ;  vii  50. 
(2)  Frames  and  appliances— Lee's 


knitting  machine,  vii  29;  section  of 
Lee's  frame,  vii  (fig.  506)  29;  presser 
bar  and  needle,  vii  (fig.  507)  30; 
loops  on  needles,  vii  (fig.  508)  31 ; 
Aston's  sinkers,  vii  (fig.  509)  31 ; 
tuck  presser,  vii  32  ;  Derby  -  rib 
machine,  vii  (fig.  510)  33;  knitting 
frame,  vii  (figs.  511,  512)  36;  hand 
frame  and  its  parts,  vii  36 ;  needles, 
vii  (fig.  513)  37;  sinkers,  vii  38; 
jacks,  vii  38;  slur  cock,  vii  38; 
locker  and  bar,  vii  38;  presser  bar, 
vii  38 ;  treadles,  vii  39 ;  special  ap- 
pliances, vii  39;  domestic  knitting 
machines,  vii  41;  domestic  knitting 
frame,  vii  (fig.  514)  41  ;  knitting  a 
stocking  with  imitation  welt  and 
elastic  welt  ( I  and  i),  vii  41;  section 
of  needle  bed,  vii  (fig.  515)  42;  cam 
action,  vii  (fig.  516)  42;  heel  presser, 
vii  (fig.  517)  43;  power  frames,  vii 
45 ;  Tarrat's  warp  frame,  vii  46 ; 
Dawson's  wheels,  vii  46 ;  rotarj' 
machines,  vii  47;  Paget's  frames, 
vii  47 ;  introduction  of  Jacquard, 
vii  48;  Cotton's  inventions,  vii  50; 
rotary  rib-top  frame,  vii  (fig.  518) 
51  ;  descriptions,  vii  51;  subsequent 
rotary  improvements,  vii  52;  single- 
needle  machine,  vii  52;  Hinckley's 
knitter,  vii  (fig.  519)  53;  section  of 
Hinckley's  knitter,  vii  (fig.  520)  53; 
flat  web  knitter,  vii  54;  double- 
rotary  frame,  vii  55 ;  Brunei's  cir- 
cular knitter,  vii  56;  circular  knit- 
ting machine,  vii  (fig.  521)  57;  Peter 
Claussen's  work,  vii  58;  Town- 
shend's  patent,  vii  59;  Hine,  Mun- 
della, &  Co.'s  patents,  vii  59; 
modern  circular  frames,  vii  60 ; 
"  Acme  "  rib-top  machine,  vii  (fig. 
522)  60;  "Acme"  rib  automatic 
machine,  vii  (fig.  523)  61  ;  adjust- 
able circular  knitters,  vii  62 ;  cir- 
cular knitting  frame,  vii  (fig.  524) 
63;  an  American  knitter,  vii  63; 
the  "  Terrot "  circular  knitter,  vii 
64,  (fig.  ^25)  65;  "Terrot"  fairy 
web  frame,  vii  (fig.  526)  66 ;  fancy 
fabrics,  vii  66;  "XL  "  automatic 
rib  knitting  machine,  vii  67  ;  "  XL  ". 
vii  (fig.  527)68;  specification,  vii  68. 

(3)  Hosiery  yarns  and  fabrics  — 
silks,  vii  70;  cottons,  vii  70;  wool- 
lens, vii  71;  worsteds,  vii  71;  mohair, 
vii  72;  ramie,  vii  72;  mixed  yarns, 
^■'i  73i  gauges  and  counts  of  yarns, 
vii  73;  calculations,  vii  73;  knitted 
goods,  vii  74. 

(4)  Finishing  —  inspecting  and 
darning,  vii  76;  cutting,  vii  76; 
seaming,  vii  77;  Kohler's  seaming 
machine,  vii  (fig.  528)  77;  linking, 
vii  77;  linking  machine,  vii  (fig.  529) 
78;  embroidery,  vii  78;  washing,  vii 
78;  drying  and  pressing,  vii  79;  an- 
other finishing  system,  vii  79. 

Hot  water  troughs  on  flax   framis. 

iii   n4. 
Houldsworth,  William,  i  24;  iii  12. 
Howard  &  Bullough,  viii  139. 
Huck-a-back.     See  Glossary. 
Hunter,  Edmund,  viii  139. 
Hutchinson  &  Hollingworth,  viii  139. 
Hydrochloride  of  aniline.    See  Glos 
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Identification  of  pattern,  viii  125. 

Imbs'  cotton  comber  introduced,  i  26. 

India,  cotton  in,  i  80;  silk  in,  i  16,  70. 

Indian  looms,  iv  io6;  muslins,  iii  83; 
roller  gin,  i  90. 

Indigo,  viii  12,  62;  discharge  style, 
viii  39;  dyeing,  viii  54;  extract,  viii 
62;  paste,  viii  55;  tests  for,  viii  133; 
vats,  viii  55. 

Indigofera  iinctoria,  viii  12. 

Indigotin,  viii  12;  viii  56. 

Ingrain  carpets,  vii  17. 

Injector  kier,  vii  144,  (fig.  544)  143. 

Inspecting,  vii  125. 

Intermediate  carding  engine,  li  75; 
frames,  iii  13. 

Intermittent  positive  setting-up  mo- 
tion, v  154,  (fig.  344)  iss- 

Invention  of  Ainley  Jacquard,  i  26;  v 
72 ;  of  bobbin  net  lace  machine,  i 
22;  vii  92;  of  Brunswick  spinning 
wheel,  i  16;  ii  141  ;  of  cap  frame,  i 
24;  iii  72;  of  carding  engine,  i  19; 
ii  45 ;  of  chenille  carpet,  i  24 ;  vi 
151  ;  of  combing  machines,  i  22,  24, 
25;  ii  102.  103,  105;  of  circular  knit- 
ter, i  23;  vii  56;  of  crape,  i  16;  of 
cylinder  printing  machine,  i  21  ;  viii 
4;  of  dressing  machine,  i  22;  of 
drop  shuttle,  i  20;  v  124;  of  Derby- 
rib  appliance,  i  20 ;  vii  33 ;  of  fly 
shuttle,  i  19;  v  no;  of  gassing 
machine,  i  23 ;  iv  44 ;  of  headstock 
of  mule,  i  22;  iii  57;  of  Jacquard,  i 
22  ;  V  54 ;  of  Keighley  dobby,  i  26 ; 
V  40 ;  of  lace  loom,  i  23 ;  vi!  loi ; 
of  loom  harness,  i  19 ;  v  54 ;  of 
Northrop  loom,  i  26 ;  v  169 ;  of  pil- 
low lace,  i  18;  vii  81;  of  power 
loom,  i  21;  iv  98;  of  revolving 
shuttle  box,  i  25 ;  of  ring  frame,  1 
24 ;  iii  75  ;  of  roller  spinning  frame, 
i  19;  iii  38;  saw  gin,  i  22;  i  90;  of 
Saxony  wheel,  i  18;  ii  141  ;  of  self- 
actor  spinning  mule,  i  24;  iii  63;  of 
silk  reeler,  i  14;  spinning  jenny,  i 
20;  ii!  40;  of  spinning  mule,  i  21  ; 
iii  50;  of  stocking  frame,  i  18;  vii 
26 ;  of  tapestry  carpet,  i  25 ;  viii  i  ; 
of  water  frame,  i  21 ;  iii  44;  of  wil- 
lowing  machine,  122;  of  worsted 
gilling  frame,  i  21. 

Inverted  flyer,  iii  166. 

Ireland,  John,  &  Sons,  viii  139. 

Irish  finish,  viii  93;  Irish  linen  manu- 
facture, ii  3;  Irish  moss,  viii  76; 
Irish  spinners  export  yarns,  i  18. 

Iron  buffs,  viii  58. 

Iron  liquor.     See  Black  Liquor. 

Isatin.     See  Indigotin. 


Jacconet.     See  Glossary. 

Jack  frames,  iii  17. 

Jack  sinkers,  vii  31,  38. 

Jacking,  iii  100,  114. 

Jacks  of  shedding  appliances,  v  17, 
140;  picking  swivels,  v  141;  knit- 
ting frames,  vii  31,  38. 

Jacquard     shedding     appliance,     its 


origins,  v  54;  the  draw  loom,  \v 
140,  (fig.  327),  141  ;  Falcon's  inven- 
tion, i  19;  V  54;  Vaucanson's  in- 
vention, i  19;  V  55;  Joseph  Marie 
Jacquard,  his  life  and  work,  v  S4 ; 
portrait,  i  (frontispiece);  invention, 
i  22 ;  V  4 ;  V  55 ;  the  main  parts  of 
the  Jacquard,  v  56;  hooks,  v  56; 
needles,  v  57 ;  heel  rack,  v  58 ; 
griffe,  V  58;  cylinder  or  prism,  v  59; 
cards,  v  59;  card  cutting  and  lacing, 

V  60;  V  (plate)  reader-in  card-cut- 
ting machine,  60;  v  (plate)  piano 
card-cutting  machine,  64 ;  card-cut- 
ting machines,  v  61;  reader-in  and 
repeater,  v  61  ;  reading-in  and  re- 
peating card-cutting  machine,  with 
single-lift,  v  (fig.  285)  63;  piano 
card  cutters,  v  62 ;  side  elevation 
and  plan,  v  (fig.  286)  64 ;  front 
elevation,  v  (fig.  287)  65 ;  lacing,  v 
66;  mechanism  operating  the  cylin- 
der, V  66 ;  working  the  cylinder 
from  the  griffe  block,  v  66 ;  v  (fig. 
288)  67  ;  rotating  the  cylinder  inde- 
pendently, V  68 ;  independent  cylin- 
der Jacquard,  V  (fig.  289)69;  single- 
lift  Jacquard,  v  6g ;  v  (plate)  single- 
lift  Jacquard,  70;  striving  for  speed, 
v  70;  Ainley's  Jacquard,  v  72  (fig. 
290) ;  the  Crossley  Jacquard,  v  72 ; 
Crossley's  Jacquard,  v  (fig.  291)  73; 
needle,  v  (fig.  292)  73;  double-lift, 
double -cylinder  Jacquards,    v    76; 

V  (fig.  293)  76;  various  Jacquards, 
V77. 

Gauze,  V  77;  weaving  fancys  on, 
vi  109;  lifting  motion,  v  (fig.  294) 
78;  diagram  of  slackening  arrange- 
ment, V  (fig.  295)  79. 

Plush  or  carpet,  v  79 ;  typical 
pile  fabric,  v  80;  Brussels,  v  (fig. 
296«)  81;  vi  (fig.  479)  188;  tappet 
and  Jacquard  combined,  v  (fig.  297) 
82 ;  combination  of  tappet  and  Jac- 
quard, v  83;  working  the  plush  or 
carpet  Jacquard,  V84;  vi  182;  tying 
up  harness,  v  85 ;  harness,  v  (fig. 
298)  86 ;  pressure  harness,  v  87, 
(plate)  86. 

Problems,  v  88;  casting-out,  v  8g; 
vi  76. 

Lace — the  Jacquard   applied  to 
the  lace  loom,   i  25 ;    vii  103 ;   lace 
Jacquard,   vii   in. 
Hosiery,  vii  48,  66. 

Jamdane,  iv  134. 

Jamieson's  tappet,  v  23. 

Japan,  silk  in,  ii  30. 

Japanese  graine,  i  62. 

Japanese  silk,  i  39 ;  i  (plate),  66. 

Jardine,  John,  Ltd.,  vii  113;  viii  139. 

Jean.     See  Glossary. 

Jeffrey,  Dr.,  iv  170. 

Jennings,  Thomas,  &  Sons,  viii  139. 

Jerseys,  knitted,  vii  75. 

Jiggers,  viii  52. 

Jute:  (i)  History — jute  in  India,  li 
18;  introduced  into  Great  Britain, 
ii  18;  successfully  used  by  Watt,  of 
Dundee,  i  24;  ii  19. 

(2)  Kinds  and  nature  of  fibre — 
Corchonis  capsularis,  i  (fig.  29); 
C.  olitorius,  i  113;  bakrabadi,  bha- 
tial,  deora,  desi,  deswal,  karim- 
gunge,  narinjangi,  uttariya,  i  114; 


structure  of  fibre,  i  115;  microHCopic 
study  of,  serajunjfe,  desi,  karim- 
gunge,  i  40,  (plate)  96. 

(3)  Cultivation  —  soil,  sowing, 
weeding,  thinning,  reaping,  ret- 
ting, i  114;  stripping,  washinff, 
drying,   i   115. 

(4)  Preparation — the  process,  ii 
20;  softening,  ii  20;  the  softening 
machine,  ii  (plate)  20;  oiling  anti 
batching,  ii  22;  recipes  for  oiling, 
ii  22;  carding,  ii  84;  jute  bre.-iker 
card,  ii  85;  jute  carder,  ii  (fig.  78) 
85 ;  cylinder,  ii  85 ;  workers  and 
strippers,  ii  85;  doffer,  ii  86;  guards, 
ii  86;  operations,  ii  86;  finisher 
card,  ii  87 ;  gilling  or  drawing,  ii 
94;  jute  gill,  ii  (fig.  79)  95;  front 
view  of  a  set  of  faller  gills,  ii  (fig. 
80)  95;  details  of  a  jute  gill,  ii  (fig. 
81)96;  sliver,  ii   146,  (plate  II)  148. 

(5)  Spinning — jute  drawing,  ii 
173;  drawing  frame,  ii  (fig.  1x2) 
174;  second  jute  drawing,  ii  175; 
improvements  in  jute  drawing,  ii 
175;  drawing  frame,  ii  (fig.  113) 
176;  particulars  of  jute  drawing 
frames,  ii  179;  roving,  iii  32;  spin- 
ning, iii  146;  the  "Robertson" 
automatic  doffing  frame,  iii  147 ; 
patent  self-doffing  frame,  iii  (fig. 
177)  148. 

(6)  Weaving — warps  and  wefts, 
iv  62 ;  winding  wefts,  iv  63 ;  cop 
machine  to  wind  from  bobbins,  iv 
(fig.  206)  63;  warp  yarns,  iv  64; 
warping,  iv  81 ;  sizing,  iv  89;  yam 
diameters,  vi  14 ;  weaving  plain 
cloths,  vi  26. 


K 

Kalmuck.     See  Glossary. 

Kaolin,  viii  76. 

Kay,  John,  of  Bury,  i  (plate  frontis- 
piece) 19;  iii  28;  iv  no. 

Keighley  dobby,  i  26;  v  40;  double- 
lift,  V  40;  improved,  v  42;  cards  on, 

V4S- 

Kelly,  of  Lanark,  i  21  ;  iii  55. 

Kemps,  i  57. 

Kendal.     See  Glossary. 

Kennedy,  John,  iii  51,  55. 

Kenyon's  under  motion,  v  10. 

Kersey.     See  Glossary. 

Kidderminster  carpet,  vii  17.  See 
Scotch  carpet. 

Kier,  low  pressure,  vii  143 ;  high  pres- 
sure, vii  144;  injector,  vii  144. 

Kilmarnock  carpet,  vii  17.  See  Scotch 
carpet. 

Knitted  goods,  vii  74. 

Knitter,  American,  vii  63;  flat  web, 
vii  54. 

Knitting,  art  of,  vii  25 ;  frame,  im- 
proving the,  vii  32;  hand,  vii  28: 
instructions  for  knitting  a  stocking, 
vii  41. 

Knitting  machine  invented,  !  18;  vii 
29;  circular,  vii  58;  "domestic", 
vii  41;  "XL"  specification,  vii  68. 
See  Hosiery. 

Knives.     See  Glossary. 

Knocking-ofF  motion,  iii  15,  25. 
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KNOPPS 


LOCK 


Knopps,  iii  163. 
Knots  in  cloth,  viii  136. 
Knotted-pile  carpets,  vi  140. 
Knowles  chain  shuttle-box  motion,  v 

Koechlin's  method,  vii  160. 
Ko  hemp,  i  124. 


Lace:  (i)  History  —  prehistoric  re- 
mains, in;  early  examples,  i  12; 
point  lace  developed,  vii  81;  British 
lace,  vii  83 ;  import  of  lace  into 
England  forbidden,  i  17;  vii  83; 
pillow  lace  invented,  i  18;  vii  81; 
lace-making  taught  in  England,  i 
18;  Buckingham  lace,  vii  84;  Irish 
lace  trade  begun,  vii  84;  lace  made 
on  the  knitting  frame,  vii  88;  two- 
plain  net  made,  vii  87 ;  square  net 
made,  vii  87 ;  net  with  fast  loops 
made,  vii  88 ;  warp  lace  frame,  vii 
89;  Dawson's  wheels  adopted  on 
the  lace  frame,  vii  89;  taffeta  woven, 
vii  90;  Robert  Brown's  fishing-net 
machine, vii  92;  Heathcoat's  bobbin- 
net  machine  twice  invented,  vii  93 ; 
Heathcoat's  second  lace  machine, 
vii  (fig.  530)  97 ;  pusher  invented, 
vii  100;  Morley's  straight  bolt,  vii 
loi;  Levers'  loom  made,  vii  loi ; 
power  applied  to  the  Levers  loom, 
vii  102 ;  fender  net  devised,  vii  102 ; 
application  of  the  Jacquard,  vii  109; 
later  developments,  vii  104 ;  Old- 
know's  guide  bars,  vii  104 ;  Gothro 
loom,  vii  104. 

(2)  Kinds  of  lace,  vii  80;  Brussels 
lace  handkerchief,  vii  (plate)  80; 
Rose  point,  Venetian,  Brussels, 
Chantilly,  Caen,  Maltese,  vii  81 ; 
Venetian  rose  point,  vii  (plate)  84 ; 
pillow  lace,  vii  81 ;  Buckingham, 
Chantilly,  Honiton,  Irish,  Limerick. 
Mechlin,  Valenciennes,  vii  84-6; 
Irish  needlepoint,  vii  (plate)  84; 
bobbin  net,  vii  (fig.  531)  99;  curtain 
lace,  vii  115. 

(3)  Parts  of  the  loom,  vii  104; 
section  of  circular  lace  loom  (fig. 
533),  bobbin  and  carriage  of  Heath- 
coat's machine  (fig.  532),  carriage 
of  circular  machine  (fig.  534),  vii 
105;  warp  guides,  vii  105;  bobbin 
and  carriage,  vii  105 ;  comb  bars, 
vii  106;  lockers,  points  bars,  vii  106; 
method  of  working  the  double-tier 
circular  loom,  vii  107 ;  standards 
and  sizes,  vii  108;  bobbin  winding, 
vii  (fig.  535)  log;  brass  bobbin- 
winding  engine,  vii  (plate)  108;  the 
pressing  of  bobbins,  vii  109;  auto- 
matic power  pressing  machine,  vii 
(plate)  no;  threading  the  bobbins, 
vii  1 10;  automaticcarriagc  threader, 
vii  (plate)  108;  the  lace  Jacquard, 
vii  in;  details  of  the  Levers  loom, 
vii  (fig.  536)  112;  Gothro  lace  looms, 
vii  113;  plain  net  loom,  vii  113; 
starting  a  lace  machine  properly, 
vii  113;  curtain  loom,  vii  115. 

(4)  Finishing,  vii  115;  viewing 
and   darning,   vii   116;    bleaching', 


vii  116;  gassing  or  singeing,  vii  116; 
gassing  machine,  vii  (plate)  116; 
softening,  vii  117;  boiling,  vii  117; 
chemicking,  vii  117;  souring,  wash- 
ing, drying,  vii  118;  starching 
mangle,  vii  (plate)  116;  combined 
starching  and  drying  machine,  vii 
(plate)  118;  starching,  vii  iig;  sten- 
tering,  vii  119;  high-speed  stenter- 
ing  machine,  vii  (fig.  537)  1 19;  spray- 
ing, vii  120;  calendering,  vii  120; 
warehouse  finishing,  vii  120;  spot- 
ting, flowering,  and  other  em- 
broidery, vii  121;  lace  embroidery, 
vii  (plate)  122;  drawing,  vii  121; 
organizing  the  lace  warehouse,  vii 
121. 

Lacing,  v  69. 

Lag  and  peg  picking  motion,  v  128; 
the  three  positions,  v  (fig.  330)  129. 

Lags  and  pegs,  v  39  (fig.  275)  39. 

Lake.     See  Glossary. 

Lambs,  iv  117. 

Lambswool,  i  56. 

Lancashire,  manufacture  in,  iii  48. 

Landing  wheel.    See  Circular  knitter. 

Lantern.     See  Jacquard. 

Lap.     See  Glossary. 

Lap  delivery  and  feed,  ii  74;  lap 
forming,  on  scutchers,  i  174;  ii  120; 
on  batt  frame,  ii  121. 

Lapis  lazuli,  viii  14. 

Lappet  weaving,  iv  144 ;  whips, 
needles,  shafts,  and  discs,  iv  144; 
frame,  iv  (fig.  240),  145 ;  disc  or 
wheel,  iv  (fig.  241)  145;  lappet  on 
the  power  loom,  v  98;  weaving,  v 
(fig.  306)  98 ;  mechanism,  v  (fig.  307) 
99;  needle  bars,  shifter  bars,  v  100; 
figuring  on  gauze,  vi  no;  struc- 
ture, vi  no;  lappet  weaving,  vi 
(fig.  434)  in;  fashioning  the  wheel, 
vi  in;  drop  frames,  needles,  vi 
113;  patterns,  vi  114;  limitations  of, 
vi  114. 

Lapping,  i  173;  viii  92;  machine,  viii 

(fig  574).  91- 
Larmuth,  Thos.,  &  Co.,  viii  139. 
Latch  needle,  vii  37. 
Lathe,  loom,  v  n8. 
Lattice,  feed  or  creeper,  i  158;  spiked, 

•  159.  (fig-  46)  j6o. 
Lawn,  ii  2. 

Lawson,  S.,  &  Sons,  viii  139. 
Lay,  iv  21. 
Laying  ropes,  iv  15. 
Laying  top,  iv  15. 
Lea,  iv  21. 
Lead  acetate,  viii  28;  yellow,  viii  13, 

45- 

Lead  sinkers,  vii  32,  50. 

Leaf,  or  camb,  iv  116. 

Lease,  iv  68;  pin,  iv  67  ;  rod,  iv  90. 

Lease,  footing,  iv  69. 

Leasing,  iv  69. 

Ledger  blades,  vii  127;  viii  113. 

Lee,  James,  vii  26;  William,  i  18;  vii 
26. 

Leeds,  felt  industry  in,  ii  117. 

Leek,  silk  trade  in,  ii  33. 

Lchmann,  E.,  viii  139. 

Length.     See  Glossary. 

Leno,  vi  106. 

Letting-off,  iv  114,  130;  positive  mo- 
tion, V  150.  (fig.  343)  152. 

Levant,  cotton  in  the,  i  84. 


Levantine.     See  Glossarj'. 

Levelling  the  shed,  v  53. 

Levers,  John,  i  23;  vii  102. 

Levers  loom,  vii  m. 

Ley  boil,  vii  135. 

Liberty  &  Co.,  viii  139. 

Licker-in,  ii  56,  69. 

Licking  on  cap  frame,  iii  94. 

Lift,  warp,  V  12,  16,  19. 

Lifter,  V  43;  iii  134;  Hodgson's,  iii 
'34>  (fig-  170)  '3S;  rail,  iii  23;  Scaife's, 
iii  131. 

Lifting  board,  vi  188;  bar,  vii  54. 

Lime.     See  Glossary. 

Lime  boil,  vii  142. 

Line,  ii  16. 

Lined  work,  vi92;  diamond  and  other 
variations.     See  Design. 

Linen:  (i)  History — threads  spun  by 
Neolithic  man,  i  13;  cloths  worn  by 
early  Asiatics,  i  14;  Pharaoh  ar- 
rayed Joseph  in  fine  linen,  i  14;  pre- 
Theban  linen  manufacture,  i  14; 
corselets  of  linen  thread,  i  15;  awn- 
ings of  linen,  i  15;  linen  weavers 
brought  to  England,  i  16;  guild 
formed  in  London,  i  17;  flax  or- 
dained to  be  cultivated,  i  17;  French 
refugees  settle  at  Lisburn,  i  19;  Act 
passed  encouraging  Irish  trade,  i 
19;  ii  3;  system  of  soaking  and  croft- 
ing, i  20;  calendering  introduced,  i 
23;  Royal  Flax  Society  formed,  i 
25;  ii  3;   Flax  Supply  Association, 

'•  3-      ^ 

(2)  Yarn  production  (see  Flax) — 
2,  fibre;  3,  sources  of  supply;  4, 
kinds;  5,  cultivation;  6,  field  pre- 
paration; 7,  preparation;  8,  prepar- 
ing the  slivers;  9,  spinning. 

(3)  Doubling  and  twisting — twist- 
ing on  inverted  flyer,  iii  166;  up- 
ward twisters,  iii  166;  upward  twister 
frame,  iii  (fig.  186)  167 ;  stretcher 
cones,  iii  167 ;  reeling  and  drying, 
iii  173;  wet  doubling,  iv  5;  twisting 
on  the  tube  frame,  iv  6. 

(4)  Sizing  and  warping,  iv  80; 
sizing,  iv87;  hot-air  sizing  machine, 
iv  (figs.  216,  217)  86,  88. 

(5)  Weaving,  vi  23 ;  vi  (plate)  36. 
See  Design. 

(6)  Finishing — bleaching,  vii  150; 
Irish,  vii  151;  factory,  vii  152; 
finishes,   viii  96. 

Linen   and   cotton   yarns   compared, 

viii  131  ;  linen  yarn  diameters,  vi  T4; 

yarn  table,  iv  21. 
Lingo,  iv  140;  v  76,  81. 
Link  box  picking  motion,   v   126;    v 

(figs.  327,  328,  329)  127. 
Linking,  vii  77. 
Linley,  John,  vii  102. 
Lino,  vi  106. 

Linsey-woolsey.     See  Glossary. 
Lint.     See  Glossary. 
Lint  doctor,  viii  6. 
Linuni  tisitatissimum,  1  96. 
Lisle  lace.     See  Glossary. 
List.     See  (ilossary. 
Lister,       Samuel       Cunliffe      (Lord 

Masham),  frontispiece,  i;  i  25,  71; 

ii  36,   105. 
Llama,  i  50. 

Loading.     See  Glossary 
Lock.     See  Glossary. 
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Lockers,  vii  io6. 

Logwood,  viii  ii. 

Lonibc,  John,  ii  32. 

London,  silk  trade  in,  ii  33. 

Lon^  cloths,  ii  2. 

Longitudinal  section  of  fibres,  i  33. 

Longs,  ii  8. 

Loom:  (i)  History  —  prehistoric  re- 
mains of  weaving  appliances,  i  13; 
the  origins  of  weaving,  iv  97 ;  the 
perpendicular  loom  invented,  i  14; 
an  ancient  loom,  iv  (fig.  222)  104; 
primitive  looms,  iv  104;  the  Hindu 
loom,  iv  106;  Falcon's  invention  of 
loom  harness,  i  19;  the  fly  shuttle 
invented,  i  19;  iv  109;  drop  shuttle 
invented,  i  20;  Cartwright  invented 
the  power  loom,  i  21;  M.  de  Gennes 
invented  a  power  loom,  iv  163;  R. 
&  T.  Barber  patented  contrivances 
for  spinning  and  weaving  by  power; 
Edmund  Cartwright's  work,  iv  165; 
Dr.  Jeffrey,  of  Paisley,  invented  a 
power  loom,  iv  170;  Andrew  Kin- 
loch  built  power  looms  in  various 
places,  iv  170;  W.  H.  Horrocks 
made  the  power  loom  useful  in 
cotton  weaving,  iv  171 ;  Richard 
Roberts  built  a  practical  power 
loom;  Sharp  &  Roberts's  loom,  side 
view,  iv  (fig.  252)  172 ;  front  view, 
iv  (fig.  253)  173;  Jacquard  appliance 
perfected,  i  22;  v  54;  Jennings  pa- 
tented Jacquard  forBrusselscarpet, 
i  24;  loose  reed  stop  motion  invented, 
i  24;  weft-fork  stop  motion  invented, 
i  24 ;  Woodcroft  tappet,  i  25 ;  v  24 ; 
shuttle  changing  motions  invented, 
i  25;  chain  tappets  made,  i  25;  v  28; 
Nuttall's  chain,  i  26;  v  30;  Keighley 
dobby,  i  26 ;  v  40 ;  Northrop  loom 
invented,  i  26 ;  v  169. 

(2)  Kinds  of  loom  (a)  Hand  loom  — 
hand  shuttle  loom,  iv  (fig.  223)  108; 
plain  loom,  iv  (fig.  224)  112,  113; 
Paisley  harness  loom,  iv  139;  draw 
loom,  iv  (fig.  237)  141  ;  gauze  loom, 
iv  142;  lappet,  iv  144;  swivel,  iv  146; 
plush  or  velvet,  iv  148;  Brussels 
draw  loom,  iv  151;  Oriental  carpet 
loom,  iv  152;  vi  (plate)  i;  Crompton 
Axminster,  iv  154;  chenille,  iv  154; 
patent  Axminster,  iv  156,  (plate) 
154;  tapestry  carpet  loom,  iv  156. 

(b)  Power  looms — complete  loom, 
iv  (plate)  174;  gauze,  V  77;  Brussels, 
v  80;  lappet,  V  98;  mechanism,  v 
(fig.  307)  99;  swivel,  V  136;  ribbon 
or  tape,  v  140;  Northrop,  v  169; 
Burnley,    v    174;     Seaton,   v    174. 

(c)  Lace  looms.     See  Lace. 

(3)  Parts  and  appliances  (a)  Hand 
loom — I,  warp  beam,  iv  ii3;2,healds 
and  shedding  appliances,  iv  115; 
shedding  mechanism,  iv  (fig.  226) 
J 16;  3,  batten  and  reed,  iv  118;  the 
going  part,  iv  (fig.  227)  119;  reed 
and  batten,  Iv  (fig.  228)  120;  4, 
shuttle  and  shuttle  boxes,  iv  120; 
shuttle,  iv  (fig.  229)  120;  pickers, 
iv  121  ;  picking  appliances,  iv  (fig. 
230)  121  ;  spring  shuttle  boxes,  v 
124;  spring  shuttle  box,  v  (fig.  325) 
125;  5,  cloth  beam  and  taking-on, 
iv  123;  taking  up  motion,  iv  (fig. 
232)  123;   temples,  iv  (fig.  231)  122. 
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(b)  Power  loom— i,  the  frame,  iv 
172;  2,  the  shedding  apparatus,  iv 
173;  v  i;  tappet  system  (see  Tap- 
pets, v  4-36);  dobby  (see  Dobby,  v 
36-54);  Jacquard  (see  Jacquard,  v 
54-89);    gauze  (see  Gauze,  iv  142; 

V  77-79;  vi  103-105);  lappet  (see 
Lappet,  iv  144-5;  v  98-100;  vi  iio- 
114);  3,  picking  appliances,  iv  174; 
the  weft  mechanism,  v  109;  shut- 
tles (see  Shuttles  and  shuttle  mo- 
tions, V  111-112);  picking  motions, 

V  1 14-124  (see  Shuttle-boxes,  v  113, 
124-136);  swivels  (see  Swivel  mo- 
tions, v  136-143);  4,  batten  and  sley, 
iv  174  (see  Reed,  v  90-109);  going 
part,  V  163-167  (sec  Minor  mount- 
ings, V  143-163);  5,  letting-off  and 
taking-on  of  warp  and  cloth,  iv 
174  (see  Minor  loom  mountings,  v 
143-163);  6,  driving  gears,  iv  175; 

V  163-168. 

Looper  wheel,  vii  58,  61. 

Looping  wires,  v  102 ;  wire-inserting 
motion,  v  (fig.  309)  102;  v  (fig.  310) 
103;  roller-wire  appliance,  v  105; 
cradle,  or  high-wire  motion,  v  106; 
elevation  of  wire  mechanism,  v  (fig. 
31  Iff)  104;  plan  of  wire  mechanism, 
v  (fig.  311 5)  105;  Hall's  improved 
wire-inserting  motion,  front  eleva- 
tion, v  (fig.  3i2«)  107;  end  eleva- 
tion, V  (fig.  312A)  108;  plan,  V  (fig. 
312c)  109. 

Loop  pile.  See  Brussels  carpet. 
Tapestry  carpet.  Velvet. 

Loop  wheel,  vii  56,  64. 

Loose  reed  stop  motion,  invented,  i 
24;  V  92 ;  loose-reed  stop  motion,  v 
(fig.  300)  93  ;  spring  and  lever,  v  94. 

Lowe,  C.,  viii  16. 

Lowe's  first  patent,  vii  171  ;  second, 
vii  172. 

Low-pressure  kier,  vii  143. 

Low  shaft,  V  164.     See  Tappet  shaft. 

Lustring,  vii  171.     See  Finishing. 

Lye.     See  Scouring,  Bleaching. 

Lyle,  John  &  Co.,  viii  139. 

Lyons  black,  viii  61. 

M 

Macarthy  gin,  i  gi. 

Macclesfield,  silk  trade  in,  ii  33. 

M'Cormick's  balling  machine,  iv  12; 
double  balling  machine,  iv  (fig.  191) 
12. 

Machine-breaking  riots,  1  19,  20,  21, 
23;  iv  110. 

Machine-made  lace,  vii  84. 

Machinery,  efl'ects  of,  ill  82. 

MadapoIIam  finish,  viii  94. 

Madder,  viii  13;  madder  style.  See 
Calico  printing. 

Magenta,  vii  18. 

Making  lappet  wheels,  iv  146. 

Maltese  point  lace,  vii  81. 

Manchester  cotton  industry,  i  18;  silk 
trade  in,  ii  23- 

Mangle,  viii  52. 

Mangle,  back-filling,  viii  (plate)  82; 
apparatus,  viii  (fig.  571)  85;  uni- 
versal starch  mangle,  viii  82,  (fig. 
570)  84 ;  gearing,  viii  (plate)  84 ; 
water  mangle,  viii  82,  (plate)  84. 


ManglcB,  viii  82. 

Manila  hemp.     See  Hemp. 

Market  bleach,  vii  135, 

Mat.     See  Hojisack. 

.Mat  weaving,  iv  nxj. 

Matching.     See  Glossary. 

Mather  and  Flatt,  viii  139. 

Mather  &  Piatt's  indigo  dyeing:  plant, 
viii  51. 

Mather-Thomson  process,  vii  149. 

Measure  of  yarns,  iv  201. 

Measuring  twists  of  yarns,  viii  130. 

Mechlin  lace,  vii  85. 

Mellor,  Moses,  vii  60. 

Melton.     See  Glossary. 

Mending.     See  Glossary. 

Mercer.     -See  Glossary. 

Mercer,  John,  i  25 ;  vii  166. 

Mercer's  specification,  vii  168. 

"  Mercerization  ",  vii  173. 

Mercerizing:  Mercer's  discovery,  i 
25;  vii  166;  the  career  of  Mercer, 
vii  167;  specification,  vii  168;  re- 
vival, vii  170;  DepouUy's  patents, 
vii  170;  crimping,  vii  170;  lustring, 
vii  171 ;  Lowe's  first  patent,  vii  171; 
Lowe's  second  patent,  vii  172; 
chemical  theory,  vii  173;  cellulose, 
vii  173;  scales  for  testing,  vii  (fig. 

547)  174;  eflfects  of  mercerizing,  vii 
174;  yarn  tests,  vii  175;  tests  on 
gain  of  strength,  vii  176;  shrinkage 
of  cloths,  vii  177;  practical  mer- 
cerizing—i,  bleaching,  vii  177;  2, 
mercerizing  in  baths,  vii  178;  3, 
rinsing,  vii  179;  4,  souring,  vii  179; 
5,  washing  and  drying,  vii  179; 
imitating  silk  scroop,  vii  180;  ma- 
chines and  methods,  vii  180;  hank 
mercerizing  machines,  vii  180;  a 
circular  machine,   vii   181 ;  vii  (fig. 

548)  182 ;  warp  mercerizers,  vii  182; 
cloth  mercerizing  plants,  vii  183;  a 
mercerizing  range,  vii  (fig.  549)  183; 
smaller  mercerizing  machines,  vii 
184;  finishing,  vii  184. 

iNIerino  noils,  i  52. 

Merino  sheep,  Australian,  i  22,  36,  46, 

(plate)  54;  French,  i  46;  German,  i 

46;  Spanish,  i  46,  (plate)  50;  South 

African,  i  36,  46. 
Merino  wool,  i  36. 
Metric  counts,  iv  37. 
Microphotographs     (plates)  —  wool 

fibres  L  i  42;   wool  fibres  H,  i  46; 

cotton  fibres  1,  i  80;  cotton  fibres  H, 

i  84;  cotton  fibres  111,  i  92;  jute  and 

flax  fibres,  i  96;    hemp  and  ramie 

fibres,  i  106. 
Microscopic  methods,  i  32 ;  study  of 

fibres,  i  33. 
Middle    drawing  -  out    scrolls.      See 

Mule. 
Middlings.     See  Glossary. 
Mildew,  viii  136. 
Mill,  George,  viii  139. 
Milling,  fulling,  or  felting,  vHi  104; 

machines,   vii!    106,   (fig.   577)  107; 

soaping  for,  viii  105;  soaping  bath, 

viii  (fig.  575)  104;    stocks,  viii  (fig. 

576)  105. 
Minder.     See  Glossary. 
Jlineral  fibres,  i  31 ;  colours,  viii  13- 

15- 
Mittens.     See  Hosiery. 
Mixed  fibres,  separation  of,  viii  131. 
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Mixed  g-oods,  finishing-,  viii  loo. 

Mixing  or  blending  cotton,  i  157; 
wool,  i  148. 

Mixings,  preparing  the,  viii  77. 

Model  tape  or  ribbon  loom  (inside 
back  cover,  i);  description  of,  v 
140. 

Mohair,  i  50. 

Moireing,  viii  97. 

Moleskins.     See  Glossary. 

Moquette  carpet.  See  Crompton 
Axminster. 

Mordant,  viii  28. 

Moreen.     See  Glossary. 

Morley,  William,  vii  loi. 

Morris,  vii  34. 

Motion.     See  Glossary, 

Moufflon,  i  46. 

Mountings,     See  Loom. 

Mousseline-de-laine.     See  Glossary. 

Mule,  Spinning:  (i)  History— inven- 
tion, 121;  iiisi;  Samuel  Crompton's 
life,  iii  50-54 ;  Crompton's  mule,  iii 
(fig.  128)  52;  Sones  made  metal 
drawing  rollers,  iii  54 ;  James  Har- 
greaves  invented  a  scroll  for  the 
stretching,  iii  55;  Kennedy  made 
the  triple  pulley,  iii  55;  Kelly,  of 
Lanark,  applied  power  to  the  mule, 
iii  55;  the  mule  of  1820,  iii  (fig.  129) 
56;  parts — I,  creel,  iii  56;  2,  draw- 
ing mechanism,  iii  57  ;  3,  carriage, 
iii  57;  4,  headstock,  iii  57;  invention 
of  central  headstock  by  Wright,  i 
22 ;  iii  57 ;  early  mule  headstock, 
iii  (fig.  130)  58;  causes  of  evolution, 
iii  60 ;  counter-faller  wire,  iii  61 ; 
regulating  motions  of  faller  and 
counter  -  faller  by  Eaton,  iii  62 ; 
Kelly  made  a  self-acting  mule,  i 
22;  iii  62;  Richard  Roberts  (frontis- 
piece), i ;  iii  62  ;  invented  an  im- 
proved mule,  iii  63 ;  section  of 
improved  mule,  iii  (fig.  132)  64; 
mechanism  of  faller  action,  iii  (fig. 
131)  64;  section  showing  small 
speed  drum,  iii  (fig.  133)  65 ;  in- 
vented self-actor  mule,  i  24 ;  iii  67 ; 
headstock  of  self- actor  mule  in- 
vented by  Roberts,  iii  (fig.  134)  66; 
details,  iii  (fig.  135)  67;  modern 
spinning  mule,  iii  (plate)  100. 

(2)  Spinning  (a)  Cotton — the  work 
of  the  frame,  iii  99;  i,  drawing,  iii 
99;  gain  and  jacking  motion,  iii 
100;  front  elevation  of  mule  head- 
stock,  iii  (fig.  150)  loi ;  2,  twist,  iii 
102;  formulse  applied  to  common 
mule,  iii  102;  plan  of  self-acting 
mule,  iii  (fig.  151)  103;  3,  winding, 
iii  104 ;  side  elevation  of  mule,  iii 
(fig.  152)  105;  gearing  of  mule,  iii 
(fig.  153)  106;  backing-off,  iii  107; 
backing-off  motion,  iii  (fig.  154) 
107;  Piatt's  patent,  iii  108;  com- 
plete; faller  motion,  iii  (fig.  155)  108; 
locking  the  faller,  iii  (fig.  156)  109; 
faller  wire,  iii  109;  pulling  down 
faller  wire,  iii  (fig.  137)  no;  wind- 
ing on,  iii  m;  nosing  motion,  iii 
(fig.  158)  in;  automatic  nosing 
motion,  iii  112;  copping,  iii  (fig. 
'59)  "3;  finishing  cops,  iii  (fig.  i6o) 
113.  (i)  Woollens— woollen  sliver 
condensed,  iii  120;  woollen  mule, 
iii  (plate)  120;  diagram  of  woollen 


mule,  iii  (fig.  163)  121 ;  method  of 
spinning  woollen  yarns,  iii  121 ; 
mechanical  agents  in  the  mule,  iii 
123;  section  of  rim  shaft,  iii  (fig. 
164)  123;  drawing-out  motion,  iii 
(fig.  165)  124;  headstock,  iii  (fig. 
166)  126.  (c)  Worsted  —  French 
spinning  on  the  mule,  iii  137 ; 
worsted  spinning  on  the  cotton 
mule,  iii  141. 

Mulls.     See  Glossary. 

Multiple  shuttle  boxes,  v  124. 

Mungo,  i  52,  150. 

Murphy,  John,  "Treatise  on  the  art 
of  weaving",  vi  77. 

Muslin,  Arrian  mentions,  i  16;  bro- 
cade finish,  viii  96;  finish,  viii  94; 
imported,  i  18;  woven  first  in  Great 
Britain,  i  21. 

Myrabolans,  viii  23. 


N 

Nail.     See  Glossary. 
Nainsook.     See  Glossary. 
Nankeen  or  Nankin,  i  81. 
Nap,  vii  141  ;  viii  113. 
Naper}'.     See  Glossary. 
Naphthalene,    viii   17;    or  azo  dyes, 

viii  18.     See  Coal-tar  dyes. 
Napping  or  raising,  viii  109. 
Nap-warp.     See  Glossary. 
Narrow  loom.     See  Glossary. 
Narrow  width.     See  Glossary. 
Nasmith  comber,  ii  1 10. 
Natural  textures,  i  29. 
Neat,  i  132. 

Neck  cords,  iv  141 ;  v  70,  76. 
Needle,    bearded,    vii    37    (fig.    513)  ; 

knitting,  vii  29;   latch,  vii  37  (fig. 

^S'3)- 
Needle  bar,  vii  30,  50.  51,  (fig.  507)  30. 
Needle   bed,    vii  41,   55;    section,   vii 

(fig:-  5iS)_  42- 

Needle  cylinder.  See  Circular  knit- 
ting frames. 

Needle  frame,  vii  30;  lappet,  iv  144; 
V  100. 

Needles,  vii  (fig.  513)  37;  Jacquard 
needles.     See  Jacquard. 

Negative  setting-up  motions,  v  156; 
for  heavy  looms,  v  (fig.  345)  157; 
tappets,  V  7. 

Nep.     See  Glossary. 

Neppy,  viii  135. 

Net,  bobbin.     Sec  Lace. 

Nettle  cloth.     See  Glossary. 

Nettling.     See  Glossary. 

New  China  finish,  viii  94. 

New  Zealand  flax,  i  119,  (fig.  32)  120. 

Nip.     See  Glossary. 

Nip  comb.  Lister's,  ii  105. 

Nitrate  of  lead,  viii  28. 

Nitro-cellulose,  i  72. 

Noble's  combing  machine,  ii  107; 
Noble  comb,  ii  (fig.  84)  107 ;  large 
and  small  circles,  ii  (fig.  85)  108; 
section,  ii  (fig.  86)  108;  fibres  held, 
ii  (fig.  87)  109;  first  motion  of  con- 
ductors, ii  (fig.  88)  109;  gearing  of 
circular  combs,  ii  (fig.  89)  log. 

Noils,  i  52;  English,  i  52;  merino,  I 
52;  mohair  and  .ilp.ica,  i  52. 

Normandy  willow,  i  (fig.  48)  163. 


Norwich,  silk  trade  in,  i  34. 
Nosing  motion.  See  Mule. 
Number  of  threads  .per  inch,  vl  12; 

viii   126. 
Nuttall's  chain  tappet,  v  30.  (fig.  273) 

31- 

o 

Oak  bark,  viii  24. 

Oakum.     See  Glossary. 

Odd  numbers.     See  Glossary. 

Oil,  applying  the,  i  152;  Gallipoli, 
viii  24;  olive,   i   151;  viii  24. 

Oil  can,  i  152. 

Oiling  and  batching  jute,  ii  22  ;  mix- 
tures for,  ii  22;  on  the  "Fear- 
nought", i  153;  ramie,  ii  26;  wools. 

Old  fustic  viii  12. 

Oldham  willow,  i  164 ;   self-acting,  i 

(fig-  49)  164. 
Oldknow,  John,  vii  104. 
Oleine,  i  151 ;  viii  8. 
Olive,  viii  71. 
Olive  oil,  i  151;  viii  24. 
Olive-oil  soap,  vii  158. 
Open-band  twist,  iii  153. 
Open  drawing,  iii  19 ;  frames,  iii  20. 
Open  shed,  v  3,  (fig.  254)  2. 
Opener,  exhaust,  i  168 ;  and  lapping 

machine,  i  (fig.  52)  168. 
Opener  and  scutcher,  I  167 ;  plan  of, 

i  (fig-  53)  171  ;  Lord's,  i  169. 
Opening  cotton,  i  168;  silk,  ii  3;  wool, 

i  144- 

Orange,  alizarine,  viii  20,  71. 

Organizer  of  the  textile  factorj',  iii  46. 

Organizing  the  lace  warehouse,  vii 
121, 

Organzine  silk,  iii  179. 

Oriental  carpet  —  general  principle, 
iv  152;  design,  vi  141,  147;  struc 
ture,  vi  146;  knotted  pile,  vi  (fig 
454)  147;  the  loom,  vi  (plate)  frontis 
piece;  primitive  carpet  loom  still  ii 
use  in  India,  vi  (fig.  453)  147 ;  Per 
sian  rug  loom,  vi  (fig.  455)  148 
weaving,  vi  146,  148. 

Origin  of  knitting,  vii  25. 

Origins,  textile,  i  3-13. 

Orleans,  New,  cotton,  i  37,  76,  (plate) 
80. 

Oscillating  chain  tappet  mechanism, 
V  29,  30  (fig.  272). 

Over  and  under  motions,  v  7. 

Overhead  Jacquard.     See  Jacquard. 

Over-pick  motions,  v  1 19. 

Owen,  Robert,  i  22. 

Oxalic  acid,  viii  26. 

Oxford  mixture.     See  Glossary. 


Pack-cloth  or  gunny,  ii  19. 
Pad.     See  Glossary. 
Padded,  viii  38. 
Padded,  resist  style,  viii  8. 
Padding,  viii  37;  machine,  viii  52. 
Paddle.     See  Glossary. 
Paget's  frames,  vii  47. 
Paisley  harness  loom,  iv  139;  iv  (fig. 
237)  141. 
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Papcrmnking  felts,  ii  115. 

Paste.     See  Glossary. 

Pastel.     See  Glossary. 

Patent  and  positive  tappets,  v  23. 

Patent  A.xminster  carpet.  See  Ax- 
minster  carpet,  patent. 

Pattern  analysis,  vi  64 ;  by  change 
of  weft,  iv  134;  calculating  the,  vi 
98;  design,  vi  5;  identification  of, 
viii  126;  in  one  colour,  vi  49;  on 
the  "Terrot"  knitting  frame,  vii 
64;  problems,  iv  80;   chain,   v  29; 

V  5:  ;  finishes,  viii  95. 

Paul,  Lewis,  i  19;  ii  45,  60,  149;  iii  3. 

Peachwood,  viii  61. 

Pearl  or  purl,  vii  33. 

Peg,  y  39  (fig.  275). 

Pegging  plan  of  dobby,  vi  (fig.  416) 
71-72. 

Pelt  wool,  i  56. 

Perkin,  Sir  William,  viii  16. 

Pernams  cotton,  i  75. 

Peroxide  of  hydrogen,  vii  165. 

Persian  berries,  viii  11,  62. 

Persian  method  of  design,  vi  149. 

Persian  rug  loom,  vi  (fig.  455)  147. 

Peruvian,  rough,  i  37,  82,  (plate)  84  ; 
smooth,  i  37,  82,  (plate)  84. 

Pickers,  iv  121. 

Picking  (a)  on  the  hand  loom,  iv  121 ; 
picking  appliances,  iv  (fig.  230)  121; 
action,  iv  129;  (b)  on  the  power 
loom — pickers,  v  113;  Y-shaped,  v 
(fig.  317)  113;  hide  picker,  v  (fig. 
318)  113;  motions,  v  114;  cone 
motions,  v  114;  rules  for,  v  115; 
structure  of  cone  picking  tappets,  v 
115;  cone  picking  motion,  begin- 
ning of  stroke,  v  (fig.  319)  116;  end 
of  stroke,  v  (fig.  32c)  117;  method 
of  construction,  v  117  ;  construction 
of  cone,  V  (fig.  321)  118;  views  of 
tappet,  V  (fig.  322)  118;  over-pick 
motion,  v  119;  action  of  the  over- 
pick,  V  120;  under-pick  motions,  v 
120;  front  and  end  elevations  of 
under-pick  motion,  v  (fig.  323)  121 ; 
lever  under-motion,  v  122,  (fig.  324) 
123;  multiple  shuttle  boxes,  v  124; 
the  link  box  motion,  v  126;  dia- 
grams of  link  box  motion,  v  (figs. 
327,  328,  329)  127;  lag-and-peg 
motions,  v  128;  three  positions  of 
lever  and  shuttle  boxes,  v  (fig.  330) 
129;  rod-and-bowl  motion,  v  130; 
diagram  of  rod-and-bowl  motion,  v 
(fig.  331)  131 ;  for  four  boxes,  v  (fig. 
332),  132;  revolving  shuttle  boxes, 

V  133;    diagram   v  (fig.   333)   134; 
skipping  revolving  boxes,  v  136. 

Picklock,  i  132. 

Picks,  vi  8,  16.     See  Design. 

Piece.     See  Glossary. 

Piece  goods.     See  Glossary. 

Piecer.     See  Glossary. . 

Pigment  style.     See  Calico  printing. 

Pile-fabric  Jacquard.      See  Brussels 

carpet. 
Pile  warp.     See  Brussels  and  Wilton 

carpets,    tapestry   and    velvet-pile 

tapestry  carpets. 
Pillow  lace,    invented,    i   18;    vii   81; 

making  taught  in  Great  Marlow,  1 

18;    vii   82;    manufacture,    vii  82; 

pins,   vii  82,  85. 
Pin.     See  G!ossary. 


Pina  cloth.     Sec  Glossary. 

Pineapple,  i  121. 

"Pinegrove"  design,  vi  (plate)  126. 

Pink,  viii  71. 

Picjue.     See  Glossary. 

Piquet,  vi  107. 

Pirn  winding,  iv  50;  weft  pirn  winder, 

iv  (fig.  200)  ."ji. 
Place  of  reed  in  loom,  v  92. 
Plain  finish,  viii  100. 
Plain    loom,    with    hand    shuttle,    iv 

(fig.   223)  108;    with  fly  shuttle,  iv 

(fig.   224)   113;    picking  on,   iv   129; 

shedding  on,  iv   128;    value  of,   iv 

132- 
Plain  net  machines,  vii  113. 
Plain  side  selvages,  v  161. 
Plain  weave.     See  Design. 
Plaiting.     See  Glossary. 
Planking.     See  Glossary. 
Planting,  vi  184, 

Plated  goods,  vii  35.  • 

Piatt  Bros.  &  Co.,  viii  139. 
Plough.     See  Glossary. 
Plumose  fibres,  i  30. 
Plush  fabrics.     See  Design. 
Ply.     See  Glossary. 
Point  lace.     See  Lace. 
Point-net  lace  machines,  vii  88. 
Points  bars,  vii  106. 
Polishing  machine,  iv  (plate)  8. 
Poplin.     See  Glossary. 
Porcupine  rollers,  ii  166;  iii  140. 
Porcupines,  ii  177. 
Porters,  iv  1 19. 
Positive  letting -off  motion,    v    150, 

(fig.  343)  152;   setting-up  motion, 

V  153;    tappets,  v  25. 
Potash.     See  Mercerizing. 
Potash  soap,  i  137. 
Potato  starch,  viii  76. 
Power  loom.     See  Loom. 
Press,  hot,  viii  8g;    hot  press  fitted 

with    steam    pipes,    viii    (fig.    573) 

90- 

Presser,  iii  4, 

Presser,  tuck,  viii  32. 

Presser  bar,  vii  30 ;  viii  (fig.  507)  30. 

Presser  harness.  See  Pressure  har- 
ness. 

Pressing,  viii  122;  silks,  viii  100. 

Pressure  harness,  v  (plate)  86. 

Preston  counts  of  reed,  iv  119. 

Prime,  i  132. 

Printed  goods,  prohibited,  i  19;  ad- 
mitted on  duty,  i  19;  duty  reduced, 
I  21;  duty  increased,  i  23;  duty 
abolished,  i  24 ;   finishing,  viii  99. 

Printfield.     See  Glossary. 

Printing,  calico  (see  Calico  printing); 
felts,  ii  115;  pile  warps  (see  Carpet, 
tapestr}-);  silks  (see  Silk). 

Products  of  the  loom,  iv  133. 

Prunelle.     See  Design. 

Prussian  blue,  viii  15. 

Prussiate  blue,  viii  45. 

Pullar,  Sir  Robert,  viii  17. 

Pullicates.     See  Glossary. 

Pulsometer  Engineering  Company, 
viii  139. 

Pure  Croydon  finish,  viii  93. 

Pure  R.  finish,  viii  92. 

Purifying  the  felt,  ii  128. 

Purl,  or  pearl,  stitch,  vii  33. 

Purple  black,  viii  61. 

Purple  fixing  liquor,  viii  31. 


Purple  standard,  viii  32. 

Pushers,  vii  100. 

Putter-on  or  colourist,  vi  185. 


Q 


Quadrant,  iii  65. 
Quartcr-Vjoard,  vi!  8. 
Queen  Elizabeth,  i  18;  vii  26. 
Quercitron,  viii  1 1. 
Quercus  tinctoi-ia,  viii  23. 


R 

Rabbeth  spindle,  iii  (fig.  142)  80. 

Race,  iv  no,  118,  120. 

Rack  of  lace,  vii  108. 

Rack  or  creel.     See  Creel. 

Raddle,  iv  87,  90. 

Rag-grinder,  i  (fig.  4)  53,  (fig.  5)  54. 

Rag-grinding,  i  53. 

Raised  colours,  viii  45. 

Raising,  viii  109, 

Raising  gig,  viii  (fig.  581)  in. 

Rajmahal,  i  124. 

Ramie:  (i)  The  fibre  —  introduced 
into  Great  Britain,  i  25 ;  examined 
under  the  microscope,  i  40;  micro- 
photograph,  i  (plate)  106;  the  plant, 
ramie,  rhea,  or  China  grass,  Bwh- 
meria  nivea,  i  (fig.  30)  116;  cultiva- 
tion, i  116;  gathering,  i  117;  de- 
cortication, i  117;  machine  decorti- 
cation, I  117;  Faure"s  improved 
decorticator,  i  (fig.  31)  118;  struc- 
ture and  uses,  i  1 19. 

(2)  Manufacture,  ii  22,  23;  course 
of  preparation,  ii  24 ;  degumming, 
ii  24;  another  degumming  process, 
ii  25 ;  preparing  and  oiling,  ii  26 ; 
softening,  ii  26;  filling,  ii  26;  dress- 
ing, ii  (fig.  59)  27;  carding,  ii  88; 
drawing,  ii  176;  spinning,  iii  149. 

Ran  or  banbhendi,  i  123. 

Rap,  iv  26. 

Ratch  or  reach.  See  Spinning 
frames. 

Rauschenbauch,  Meyer,  vii  170. 

Reader-in  and  repeater,  v  6i  ;  dia- 
gram, V  (fig.  285)63. 

Re-arranged  twills.     See  Design. 

Red,  Congo,  viii  18. 

Red  liquor,  viii  29. 

Red  prussiate,  viii  40. 

Reds,  viii  64,  70 ;  acid,  viii  65 ;  adjec- 
tive, viii  65;  basic,  viii  65;  basic  for 
wools,  viii  72  ;  neutral,  viii  65. 

Reducing  boxes,  iii  37. 

Reduction  in  design,  vi  64. 

Redwood,  viii  11. 

Reed,  invented,  i  19;  v  90;  and  batten, 
iv  118,  (fig.  228)  120;  counts  of,  iv 
119;  or  sley,  v  90  (fig.  301);  tables, 
v  91 ;  drawn  warp,  v  95 ;  gauze,  v 
9S>  (figr-  3°3)  97  I  loose,  invented,  i 
24 ;  V  92,  (fig.  300)  93 ;  place  in 
loom  structure,  v  92,  (fig.  299)  90; 
special  forms  of,  v  (fig.  302)  96; 
structure  of,  V90;  terry  towelling, 
v  (fig.  304)  97;  Hacking's  terry  mo- 
tion, v  (fig.  305)  98 ;  waved  warpSp 
V  (fig.  302)  95,  96. 
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Reeding  or  sleying,  iv  126;  v  91. 

Reel,  hank,  iii  (tig-.  187),  172. 

Reeler  and  winder,  superseding  the, 

iv  39. 
Reeling  frames,  cop,  iii  (plate)  166; 

fly,    iii    (plate),     178;     reeling   and 

winding    frame,    iv    (fig.    201)    52; 

reeling  linen  yarns,  iii  173;  silk,  iii 

180, 
Register  plate,  iv  13. 
Rep,  vi  10. 
Resist  or  reserve  style.     See  Calico 

printing. 
Resources  of  the  textile  designer,  vi 

Retaining  rollers,  ii  173. 

Retting  flax,  i  100;  jute,  i  114;  hemp, 
i  108 ;  wild  silks,  ii  37. 

Reversing  motion,  v  8;  spring,  v 
(fig.  257)  9 ;  patent,  v  (fig.  259)  1 1 ; 
under  motion,  Kenyon's,  v  (fig.  258) 
10. 

Revocation  of  the  Edict  of  Nantes,  i 
18;  ii  31 ;  vi  108. 

Revolving  shuttle  boxes,  i  25;  v  133. 

Rhus  coriaria,  viii  23. 

Rib,  Derby  frame.     See  Hosiery. 

Ribbon  loom,  model,  inside  back 
cover  i;   description  of,  v  140. 

Riley,  J.  H.,  &  Co.,  viii  139. 

Rim.     See  Mule. 

Ring  spinning  frame:  invented,  i  24; 
introduced  into  Great  Britain,  iii 
74 ;  the  frame  and  its  use,  iii  73,  76, 
77;  doffing,  iii  78;  ballooning  on 
the  frame,  iii  78;  anti-ballooning 
contrivances,  iii  (fig.  140)  78;  ring 
spindle,  iii  (fig.  143)  80;  the  ring 
traveller,  iii  95;  ring  action,  iii  (fig. 
147)  95 ;  ring  plate,  iii  (fig.  148)  96; 
section  of  ring  frame,  iii  (fig.  149) 
97;  success  of  the  frame,  iii  98; 
practical  operation  of  the  frame  in 
the  cotton  factory,  iii  115;  the  ring 
spinning  frame,  iii  (fig.  161)  ii5; 
sizes  of  rings  and  bobbin  barrels, 
iii  117;  speeds,  iii  117;  twist,  iii  117; 
gearing,  iii  (fig.  162)  118;  spinning 
worsted,  iii  133;  lifter  motion,  iii 
(fig.  169)  135. 
Riots,  i  19,  20,  21,  23;  Iv  III. 
Rippling  flax,  i  100. 
Roberts,  Richard,  i  23,  24;  iii  62;  iv 

Robinson,  Alfred,  viii  139. 

Rock  or  distaff,  ii,  136,  (fig.  95)  136; 

ii  1.39- 

Roller  carding,  ii4s;  engine,  ii(fig.  60) 
47,  56 ;  drawing,  ii  149  (see  Draw- 
ing, Roving,  Spinning  frames); 
felting,  ii  125,  (fig.  94)  126;  gin, 
double,  i  (fig.  15)  91  ;  grinder,  ii  53, 
(fig.  64)  51;  temples,  v  (figs.  347, 
348)  159;  wire  appliances,  v  (fig. 
308)  101,   105. 

Rollers,  carrier,  iii  129;  drawing  (see 
Drawing  and  Spinning  frames) ; 
drop,  iv  71  ;  front,  iii  18,  34,  36,  130; 
engraved,  viii  6;  printing,  viii  6. 

Rolling    and    lapping   machine,    viii 

(fig'  574).  9'- 
Roman  carpet.     See  Scotch  carpet. 
Rope -making:    (i)    Raw  materials. 

See  Flax,  Ilcmp,  Jute,  Ramie. 
(2)  Yarns.      See   Preparing   and 

Spinning  Flax,  Hemp,  Jute,  Ramie. 


(3)  Principles  and  methods — root 
principles,  iv  2 ;  two  systems,  the 
rope  walk  and  the  rope  factory,  iv 

13- 

(4)  Rope  walk — the  size  and  posi- 
tion of  the  walk,  iv  13;  stake  heads 
and  gates,  iv  13;  foreturn,  iv  (fig. 
192)  13;  traveller,  iv  (fig.  193)  14; 
rope  spinning,  iv  14;  laying,  iv  15; 
cable-laid,  hawser-laid,  shroud-laid 
ropes,  iv  16 ;  advantage  of  the 
rope-walk  system,  iv  16. 

(s)  Rope  factory  —  the  factory 
method,  iv  16;  horizontal  stranding 
machine,  iv  (fig.  194)  17;  plan  of  a 
rope  factory,  iv  (plate)  12;  heavy 
closing  machine,  iv  (plate)  18; 
closing  or  cabling,  iv  18;  rope- 
laying  machine,  iv  (plate)  20 ;  table 
of  yarn  sizes,  iv  19;  table  of  rope 
sizes,  iv  20. 

Roseine,  viii  18. 

Rose  point  lace,  vii  81 ;  Venetian,  vii 
(plate)  82. 

Rossendale  district,  ii  n8. 

Rotary  hosiery  frames.    See  Hosiery. 

Rotary  Levers  lace  loom,  i  24;  vii  102. 

Round  or  corkscrew  twill,  vi  47. 

Roving,  ii  144 ;  cotton,  iii  16 ;  worsted, 
iii  26;  flax,  iii  29;  hemp,  iii  31; 
jute,  iii  32 ;    waste  silk,  iii  32. 

Ruhia  tinctoria,  viii  13. 

Rubine,  viii  18. 

Ruff"er  or  rougher,  ii  6. 

Rug  back,  vi  160,  162. 

Rug  loom,  Persian,  vi  (fig.  455)  148. 

Rules  for  casting  out  on  the  Jac- 
quard,  vi  74;  for  cone  picking 
motions,  v  35;  for  finding  take-up 
of  yarns,  vi  17;  for  finding  yarn 
diameters,  vi  13;  for  forming  tap- 
pets, V  35 ;  for  speed  frames,  iii  18. 

Runge,  viii  16. 

Run  system  of  counts,  iv  26. 

Rushton,  Enoch,  viii  139. 

Russel  cord.     See  Glossary. 


S.  finish,  viii  93. 

Sacking,  ii  19, 

Saddlers'  felt,  ii  115. 

Safflower,  viii  61. 

Saffron,  viii  12. 

Saffronin,  viii  12. 

Sailcloth,  i  18. 

Saint  Clement,  ii  112. 

Salts,  viii  27-8. 

Sandalwood,  viii  11. 

Sand  roller,  v  154. 

Santalin,  viii  11. 

Sarcenet.     See  Glossary. 

Sateen  finish,  viii  96. 

Satin  basis,  variations  on,  vi  46. 

Satm  weave.     See  Design. 

Saw  gin,  i  22,  90. 

Saxony  blue.     See  Glossary. 

Saxony  wheel,  invented,  i  18;   ii  141, 

(fig.   98)    140;    Saxony   flyer    and 

spindle,  ii  (fig.  99)  H'- 
Saxony  wool.     See  German  merino. 
Saxony  yarns,  vi  86,  88,  8g,  90,  91. 
Say.     See  Glossary. 
Scale  board,  vii  7,  (fig.  491)  8. 


Scales,  vii  (fig.  547)  174. 

Scarf.     See  Glossary. 

Scarf  loom.     See  Glossary. 

Scarlets,  viii  71. 

Schappe.     See  Glossary. 

Scheele,  vii  132. 

Scobs,  viii  136. 

Scotch  carpet:  (i)  History  —  origin 
of,  viii  17;  different  names,  vii  17; 
Morton,  of  Kilmarnock,  vii  17;  in- 
grain and  Roman,  in  America,  vii 

'7- 

(2)  Types— I,  two-ply  in  warp  and 
weft,  vii  (fig.  502)  18;  2,  two-ply 
warp  and  weft  in  colour,  vii  18; 
3,  three-ply  warp  and  two-ply  weft, 
vii  18,  (fig.  503)  19;  "Cumberland", 
vii  (plate)  18;  4,  three  warps  and 
three  wefts,  vii  (fig.  504)  18,  19; 
5,  roman,  vii  19;  6,  plain  ground, 
vii  20. 

(3)  Design  and  weaving — design, 
vii  20;  the  loom,  vii  (plate)  22; 
Jacquards,  vii  20 ;  small  carpet  Jac- 
quard,  vii  (fig.  505)  21 ;  large  Jac- 
quards with  full  mountings  and 
cross -borders,  vii  22;  picking,  vii 
22. 

Scotch  delivery  and  feed,  ii  75. 

Scottish  Co  -  operative  Wholesale 
Society,  viii  139. 

Scottish  reed  counts,  iv  119. 

Scouring  liquors,  i  136;  tests  for,  i 
137;  utilizing  the  waste  from,  i  141. 

Scouring  tanks,  i  139. 

Scouring  wool  cloths,  viii  102,  107. 

Scouring  wools,  by  hand,  i  138;  by 
machine,  i  (fig.  37)  139  (see  Wool). 

Scraping,  vii  ii. 

Scray  or  guide,  viii  121. 

Screw  gills,  invented,  i  24;  on  worsted 
frames,  ii  90,  162;  iii  54;  on  flax 
frames,  ii  93,  168;  iii  31;  on  hemp 
frames,  ii  96,  172  ;  iii  31 ;  on  jute 
frames,  ii  95,  173;  iii  32;  on  ramie 
frames,  ii  176;  on  waste  silk  frames, 
iii  32. 

Scribbler.     See  Carding,  Wool  card- 

•ngr- 
Scrimping  rails,  viii  8. 
Scroll  pulley,  iii  54,  112;  viii  6. 
Scroop,  imitating  silk,  vii  180. 
Scutcher,  combined  opener  and,  i  167; 

Lord's  opener  and,  i  169;   original 

scutcher,  i  (fig.  51)  167;   feeding,  i 

170;   regulator  of  feed,  i  (figs.  54, 

SS)  '•72-3;  P'an  of,  i  (fig.  S3)  171. 
Scutching,  flax,  i  102;  mill,  i  (fig.  21) 

103;    wiper  wheel,   i  (fig.   22)   103; 

machine,  i  (fig.  23)  104 ;    cotton,  i 

170;    finisher,   and  lapping,  I   173; 

wools  for  felt,  ii  120. 
Sea-island  cotton,  i  22,  37,  74  (plate), 

77,  80  (plate);  iii  104. 
Seaming,  vii  77  ;  Kohler  machine,  vii 

(fig.  528)  77- 
Seaton  loom,  v  174. 
Second  drawing  frame,  iii  36. 
Second  gilling  frame,  iii  20. 
Seconds,  i  132. 
Section,  warping  in,  iv  79;  warping 

problems,  iv  80. 
Section    warping    machine,    iv    (fig. 

214)  79. 
Sectional  dividing  warping   mill,   iv 

(fig.    211)    77;     with   divider,   stop 
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motion,  and  fixed  creel,  iv  (fig.  212) 
78;  dividing  head,  iv  (fig.  213)  79. 

Self-actor  mule.     See  Mule. 

Selvages,  v  160. 

Semi-open  shed,  v  (fig.  254)  2,  3. 

Serge.     See  Design. 

Serges,  four-leaf,  si.\-leaf,  vi  (plate 
III)  90,  92. 

Sericin,  i  67. 

Serrations,  i  36,  43. 

Set  of  tappets.    See  Design,  Tappets. 

Setting,  Jacquard,  vi  99;  pile  warps, 
iv  161;  vii  12;  plain  cloths,  vi  19; 
problems,  vi  135;  ratios  for  various 
cloths,  vi  136. 

Setting-up  motions,  V  153;  change 
wheel  for,  v  (fig.  344)  155;  for  plush 
looms,  V  157 ;  lever  and  catch 
motion,  v  156;  continuous  positive, 

V  156;  intermittent,  v  154;  heavy 
loom  motion,   v  (fig.   345)   157. 

Seven-end  satin.     See  Design. 

Sewing  thread,  i  19;  iv  i;  doubling 
for,  iv  3;  linen,  iv  5;  bleaching, 
cotton,  iv  7;  flax,  iv  8;  dressing 
or  polishing,  iv  8;  machine,  iv 
(plate)  10;  gassing,  ivg;  spooling, 
iv  9;  spooling  frame,  iv  (fig.  189) 
10;    cheese  winding,  iv  10. 

Shafts,  heald,  iv  115;  iv  124.  See 
Healds. 

Shaker,  i  53. 

Shaper,  cop,  iii  112. 

Shaping  picking  tappets.  See  Cone 
picking. 

Shaping  shedding  tappets.  See  Tap- 
pets. 

Shearing  sheep,  i  56;  wool  cloths, 
viii  8. 

Shed,  centre,  closed,  open,  semi-open, 

V  (fig.  254)  2. 

Shedding,  the  beginnings  of,  iv  103; 
on  the  Hindu  loom,  iv  106;  on  the 
old  British  loom,  iv  (fig.  223)  107-8; 
on  the  plain  loom,  iv  115;  shedding 
mechanism,  iv  (fig.  226)  116;  the 
work  of  shedding  on  the  plain  loom, 
iv  128;  shedding  appliances— healds 
(see  Healds);  tappets  (see  Tappets); 
stocks  and  bowls  (see  Stocks  and 
bowls);  dobby  (see  Dobby);  harness 
(see  Harness) ;  Jacquard  (see  Jac- 
quard). 

Sheep,  i  45;  breeds:  Astrakhan,  i  50; 
Argali,  i  46 ;  Barbary,  i  46 ;  Black- 
faced,  i  49,  (plate)  134;  Cheviot,  i 
49,  (plate)  130;  Cross-breds,  i  47, 
(plate)  58;  Dorsets,  i  48;  Fat-tailed, 
i  50;  Hampshire,  i  49;  Leicester,  i 
49,  (plate)  144  ;  Merino,  Australian, 
i  46,  (plate)  54,  French,  i  46,  Ger- 
man, i  46,  South  African,  or  Cape, 
i  48,  Spanish,  i  46,  (plate)  50 ; 
Norfolk  down,  i  49 ;  Oxford  down, 
i  49;  Romney  Marsh,  i  49  (plate) 
134;  Shetland,  i  49,  (plate)  58; 
Southdowns,  i  48;  Welsh,  i  49. 

Sheep,  shearing,  i  56;  washing,  me- 
chanical, i  55. 

Sheetings,  ii  2. 

Sheet  or  double-chain  gills,  ii  90,  96, 
98,  (plate)  170;  iii  146. 

Shell,  viii  8. 

Shepherd's  tartan  check,  vi  81,  (plate) 
86. 

Shetland  wool,  i  49;  vii  71. 


Shifter  bar,  iv  146;  v  100. 

Shirting  finishes,  viii  96. 

Shoddy,  invented,  i  23;  making,  i  52; 
blending  with  wool,  i  150. 

Shogging,  vii  35,  90. 

Shrinkage  of  cloths,  vii  177. 

Shrinking  worsted  cloths,  viii  116; 
machine,  viii  (fig.  585)  117. 

Shroud-laid,  iv  i6. 

Shrunk  R.  Finish,  viii  92. 

Shuttle:  (i)  Evolution  —  weft  stick, 
iv  105;  long  shuttle  batten,  iv  106; 
"shuttles  filled  with  threads  of  pur- 
ple and  many  colours",  iv  106;  the 
hand  shuttle,  iv  109;  John  Kay,  of 
Bury,  iv  109;  invented  fly  shuttle, 
iv  no;  the  patent  violated,  iv  in; 
shuttle  clubs  formed  to  rob  the  in- 
ventor, iv  1 1 1  ;  Kay's  life  and  death, 
iv  in;  effects  of  fly  shuttle,  iv  112; 
the  shuttle,  iv  (fig.  229)  120;  the 
swivel  shuttle,  iv  (fig.  242)  146; 
shuttle  pegs  for  power-loom  weav- 
ing, v  (fig.  315)  in;  the  power- 
loom  shuttle,  V  in  ;  Ireland's  drag 
shuttle,  v(fig.  316)  112;  swivel  shut- 
tles for  power  loom,  v^fig.  334)  137; 
Northrop  shuttle,  v  173;  the  Burn- 
ley shuttle,  v  174. 

(2)  Working  —  care  of,  iv  130; 
adjustment,  iv  130;  guards,  v  145; 
picking.     See  Picking. 

Shuttle-boxes,  v  113,  124-136. 

Shuttle-box  swell,  v  143,  (fig.  338)  144. 

Sida  rhomhifolia,  i  122. 

Silk:  (1)  History — Emperor  Fo-hi,  of 
China,  i  14;  Empress  See-ling-chi, 
i  14;  ii  30;  introduced  into  Japan, 
ii  30;  India,  i  16;  ii  30;  mentioned 
by  Aristotle,  i  15;  ii  30;  Emperor 
Justinian  patronized,  i  16;  ii  31 ; 
at  Khotan,  i  i66;  established  in 
Sicily,  i  16;  in  Spain,  i  16;  ii  30; 
Venice,  i  16;  begun  at  Tours,  i  17; 
woven  by  women  in  England,  i  17 ; 
broad-silk  weaving,  i  18 ;  silkworm 
culture  attempted,  i  18 ;  industrj- 
brought  to  Spitalfields,  ii  31 ;  French 
refugees  spread  the  trade  in  Eng- 
land, i  18;  ii  31  ;  a  protected  in- 
dustry, ii  31 ;  French  treaty  of  i860, 
ii  31 ;  John  Lombe,  at  Derby,  i  19; 
ii  32  ;  wild  silks  utilized,  i  26 ;  ii  36. 

(2)  Species  of  Silkworms  —  a, 
Bombyx  —  B.  mori  (plate)  62,  B. 
sinensis,  B.  crcesi,  B.  foi-tiinatus, 
i  61.  b,  Attacus — A.  atlas  (plate), 
A.  cynthia,  A.  ricini,  A.  ailan- 
thus,  A.  j>ernyi,  i  61.  c,  Attihercea 
— A.  mylitta,  i6i;  A. pernyH^xAsX^), 
A,  muga,  A.  mezankooTie.,  i  62. 
d.  Actios — A.  selene,  i  62 ;  e.  Mis- 
cellaneous—  Yamamai  {p\a.t€),  Sen- 
egal, Saturnia,  Criculatrifenestra, 

i62. 

(3)  Cultivation — rearing  the  silk- 
worm, i  65 ;  hatching  the  eggs,  i 
65 ;  food,  i  65 ;  white  mulberry 
leaves,  i  (fig.  7)  66;  stages  of  growth, 
i  66;  stifling,  i  67;  opening,  ii  38; 
beating  opener,  ii  38;  reeling  the 
cocoon,  ii  68 ;  reeler,  i  (fig.  8)  68 1 
reeling  machine,  i  (fig.  9)  70. 

(4)  Yarns — Dumb  singles,  singles, 
tram,  organzine,  iii  174;  the  spin- 
ning of  silk,  iii  174;  sorting,  iii  175; 


winding,  ii  174;  winding  m.'ichine, 
iii  (plate),  176;  cleaning,  iii  176; 
cleaning  machine,  iii  (phite)  176; 
treatment  of  waste  silks,  iii  176; 
gassing,  iii  177;  gassing  machine, 
iii  (fig.  188)  177;  spinning  singles, 
iii  177;  machine,  iii  (plate)  174; 
Murray's  patent,  iii  178;  doubling, 
iii  179;  tram,  iii  179;  organzine,  iii 
179;  flyer  doubling  for  2,  3,  and  4 
threads,  iii  (plate)  178;  other  forms 
of  silk  yarns,  iii  179;  reeling,  iii 
180;  bundles  and  hanks  of  silk,  iii 
180;  thrown  silk  and  waste  or  spun 
silk  compared,  iii  180. 

(5)  Warping  and  weaving  — 
counts,  iv  29;  denier  counts,  iv 
29;  dram  system,  iv  31;  ounce 
system,  iv  30;  standard  of  yarns, 
iv  36;  warping,  iv  81  ;  setting  cal- 
culations, vi  15;  weaving  plain 
cloths,  vi  24 ;  brocades,  vi  102 ; 
brocade  designed  for  a  bishop's 
cope,  iii  (frontispiece);  velvets,  vi 
116;  structure  of  velvet  or  plush 
weave,  vi  116;  structure  seen 
through  the  weft,  vi  (fig.  436)  117; 
section  through  the  warp,  vi  (fig. 
437)  '171  looping  up  the  pile  warp, 
iv  117;  ground  warp,  vi  117;  weft, 
vi  118;  the  weave,  vi  118;  terry 
velvet,  vi  118;  figuring  on  velvet, 
vi  118;  brocaded  velvet,  vi  119; 
altar-cloth  of  velvet  brocade,  v 
(frontispiece). 

(6)  Finishing  processes — «,  Con- 
ditioning—  boiling-off,  vii  154; 
stripping,  vii  154;  repeated  strip- 
pings,  vii  155;  stripping  weighted 
goods,  vii  155;  Brierley's  patent, 
vii  155;  souple  conditioning,  vii 
156;  ecru,  vii  157;  soaps,  vii  158; 
soap  recovery,  vii  159;  boiling-ofF 
wild  and  tusseh,  vii  161  ;  condition- 
ing yarns,  iv  49.  b.  Bleaching — 
methods,  vii  159;  sulphuring,  vii 
159;  Koechlin's  method,  vii  160; 
peroxide  of  hydrogen,  vii  160;  com- 
bination method,  vii  160;  alkaline 
bisulphide,  vii  161 ;  tinting,  vii  161. 
f.  Printing — preparation,  viii  47; 
printing,  viii  47;  colours,  viii  48. 
d.  Dyeing,  viii  60;  natural  colour- 
ing matters,  viii  60,  61,  62;  indigo 
extract,  viii  62 ;  coal-tar  colours, 
viii  63.  e.  Finishing,  viii  100; 
pressing,  viii  100. 

(7)  Utilizing  by-products  —  a, 
Knubs,  floss,  and  broken  cocoons, 
ii  35 ;  preparation,  ii  35;  dollying, 
ii  35;  drying,  ii  35.  h.  Wastes,  i 
71;  ii  34;  factory,  ii  37;  preparing 
by  factory  methods,  ii  41 ;  auto- 
matic preparation  of  the  silk  sliver, 
ii  42 ;  carding,  ii  88.  c.  Wild  or 
tusseh,  i  63;  use,  i  71;  boiling,  ii 
36 ;  alkaline  treatment,  ii  37 ;  ret- 
ting, ii  37 ;  filling,  ii  38 ;  filling  en- 
engine,  ii  (fig.  58)  39;  dressing, 
ii  39 ;  first,  second,  third  drafts,  ii 
40 ;  dressing  machine,  ii  (fig.  59) 
ii  40 ;  automatic  preparation,  ii  42 ; 
combined  machines,  ii  42  ;  drawing 
slivers,  ii  176 ;  spinning,  iii  32,  149, 
176. 

Silk  manufacture  in  Great  Britain, 
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centres  of,  Congleton,  Coventry, 
Derby.  Glasgow,  ii  32 ;  Leek, 
London,  Macclesfield,  Manchester 
district,  ii  33 ;  Norwich,  Yorkshire, 

."  ^'*' 
Silk  structure,  i  (fig.  6)  62,  63. 

SIk  table  of  particulars,  i  63. 

Silk  tests,  i  64:  viii  131. 

Silk  value  of  the  fibre,  ii  29. 

Silks,  artificial,  i  72;  thrown  and  spun 
compared,  iii  180;  under  the  micro- 
scope: I.  Bengal,  i  38;  2.  China; 
3,  Italian;  4,  Japanese;  5,  Kash- 
mir ;  6,  Persian ;  7,  tusseh,  i  39 ; 
plate,  "silk  fibres",  i  66. 

Singeing  or  gassing  cloths,  vii  141 ; 
rotary  plate  singe  stove,  vii   (fig. 

543)  HI- 

Single-lift  Jacquard,  v  69. 

Single -needle  knitting  machine,  vii 
52,  (figs.  519,  520)  53. 

Single  stripper  and  doffer,  ii  7,  9, 

Singling,  ii  156,  169. 

Sinkers.     See  Hosiery. 

Sisal  hemp,  i  1 1 1  ;  plant,  Agax'e  sisa- 
lana,  i  (fig.  26)  no;  cultivation,  ! 
112;  pulling  and  retting,  i  113; 
scraping,  i  112;  structure  of  fibre, 
i  113;  softening,  ii  17;  hemp  soften- 
ing machine,  ii  (fig.  57)  17  (see 
Hemp). 

Six-frame  Brussels  carpet,  vi  179. 

Six-spindle  weighing  box,  iii  25. 

Size,  iv,  83. 

Sizing,  iv  81 ;  cotton,  iv  82;  cylinder 
machine,  iv  (figs.  215,  216)  85;  jute, 
iv  89;  linen,  iv87;  recipes  for  cotton, 
iv  83 ;  wool  warps,  iv  86. 

Skeins,  counts  of,  iv  30. 

Skipping  revolving  shuttle  boxes,  v 
..36. 

Slackeners  on  gauze  loom,  vi  106. 

Slasher  sizing  machine,  iv  (figs.  215, 
216)  85. 

Slate,  viii  58. 

Slay,  iv  109.     See  Loom. 

Sley.     See  Reed. 

Sleying,  iv  126. 

Slipe  wool,  i  56. 

Sliver  detector,  ii  170;  doubling,  ii 
152;  drawing,  ii  145;  can,  ii  158; 
spooling,  iii  5;  twisting  and  deliver- 
ing, iii  5. 

Slivers,  flax,  ii  167 ;  twine  and  rope, 
ii  172;  various,  ii  146;  plate  I:  i, 
cotton ;  2,  carded  Southdown  wool ; 
3,  combed  Southdown  wool ;  4, 
carded  grey  wool,  ii  146;  plate  H: 
5,  fine  flax;  6,  hemp;  7,  jute;  8, 
ramie,   ii   148. 

Slubbing.     See  Cotton. 

Slur  cock,  vii  38. 

Small  chain,  vi  190,  198. 

.Smellic.  John,  viii  139. 

Smith,  Prince,  &  Son,  viii  139. 

Smith,  Richard,  &  Sons,  viii  139. 

Smith,  William,  &  Bros.,  viii  139. 

Smith  of  Deanston,  ii  157. 

Snarl,  iii  167. 

Soaking  and  crofting,  i  20;  vii  132. 

Soap,  castor-oil,  vii  158;  olive-oil,  vii 
158;  recovery,  vii  159;  white,  viii 
103;  potash,  i  137;  palm-oil,  viii 
105. 

Soaping,  viii  105;  bath,  viii  (fig.  575) 
104. 


Soaps,  viii  24. 

Society  of  Arts,  iii  39. 

Sock.     See  Glossary. 

Soda,  caustic,  vii  168.  See  Merceriz- 
ing- 

Soda  ash  boil,  vii  146. 

Sodium  peroxide,  vii  165. 

Softener,  Criton,  vii  (fig.  541)  138. 

Softening,  agents,  viii  76;  flax  yarns, 
iv  (fig.  199)  48;  hemp  fibres,  ii  17 
(fig.  57);  machine,  ii  17;  hemp  yarns, 
iv  (fig.  199),  48;  jute,  ii  (plate)  20; 
ramie,  ii  20;  souple  silks,  vii  157; 
water,  vii  137. 

Soft  finish,  viii  100. 

Solvents,  viii  25. 

Sones,  Henry,  iii  34. 

Sorting  flax,  ii  16;  hemp,  ii  18;  silk, 
iii  175 ;  Spanish  method  of,  i  (fig. 
3S)  134;  the  merino  fleece,  i  (fig. 
34)  133;  wool,  i  (fig.  33)  132;  wool- 
len and  worsted  terms,  i  131. 

Souple  silk,  vii  156;  blacks,  viii  61. 

Souring.     See  Bleaching. 

Souring  lace,  vii  118. 

Southdowns,  i  48. 

Sowerby  Bridge  counts,  iv  26. 

Spanish  merino,  146,  (plate)  50;  in 
Britain,  i  21 ;  in  France,  i  26;  in 
Germany,  i  46;  wool  imported,  i  22; 
sorting,  i  134. 

Special  forms  of  reed,  v  (fig.  302)  95. 

Specification,  Lowe's,  vii  171;  Mercer's 
vii  168;  XL  automatic  knitter,  vii 
68. 

Speed  frames,  problems  in  working, 
iii   17. 

Spiders.     See  Glossary. 

Spindle,  the,  ii  135;  origin  of,  ii  135; 
distaff  and,  ii  136;  revolving  and 
twisting  wool,  ii  (fig.  95)  136 ;  primi- 
tive form  ii  (fig.  96)  136;  Saxony 
spindle  and  flyer,  ii  (fig.  99)  141 ; 
spindle  of  bobbin  and  flyer,  iii  (fig. 
1 14)  2 ;  drive  of  the  spindles,  iii  11; 
various  forms  of  spindle,  iii  (fig. 
141)  79;  spindles,  iii  80;  rabbeth 
spindle,  iii  80;  ring  spindle,  iii  (fig. 

143)  80;  the  work  of  the  spindle, 
iii  89;  the  mule  spindle,  iii  89,  (fig. 

144)  90;  spindle  action  on  bobbin 
and  flyer,  iii  91 ;  on  the  cap  frame, 
iii  92  ;  cap  frame  spindle,  iii  (fig.  145) 
93;  diagram  of  cap  frame  spindle, 
iii  (fig.  146),  94;  the  spindle  on  the 
ring  frame,  iii  96. 

Spinning,  analysis  of,  ii  143;  an  art, 
iii  84;  ideals,  iii  83;  introductory, 
''  133;  practical,  iii  99;  problems,  iii 
102  ;  problems  solved  by  the  bobbin- 
and-fly  frame,  iii  4;  the  three  acts 
of,  ii  134  ;  values  of  fibres,  i  41.  Sec 
Cotton,  Flax.  Hemp,  Jute,  Ramie, 
Silk,  Waste  silk.  Wool. 

Spirals,  iii  163. 

Spitalfields,  i  31  ;  ii  33. 

Split  drum  winder,  iv  58,  (fig.  204)  59. 

.Split  motion,  v  162. 

Spon,  Ltd..  viii  139. 

Spool,  Northrop,  v  173. 

Spool-changing  mechanism,  v  172. 

Spooling  slivers,  iii  5;  sewing  threads, 
iv  9;  spooling  frame,  iv  (fig.  i8g) 
10. 

Spotting  lace,  vii  121. 

Spraying  laces,  vii  120. 


Spreadboard.  ii  93  ;  (plate)  ii  92. 

Spreading,  ii  43,  93-4. 

Spring   reversing  motion,   v  8,   (fig. 

257)  9- 

Springs,  the  use  and  abuse  of,  v,  8-9. 

Spun  silks.     See  Silk. 

Spun  silks  and  thrown  silks  com- 
pared, iii  180. 

Stack,  i  148,  162. 

Standard  counts  of  wool  yarns,  iv 
27- 

Standards  for  colounsts,  viii  22,  32, 
38. 

Stannate  of  soda,  viii  27. 

Stannic  chloride,  viii  27  ;  oxalate,  viii 
27 ;  oxide,  viii  27 ;  oxide  pulp,  viii 
42- 

Stannous  acetate,  viii  28;  indigo  dis- 
charge, viii  41. 

Stannous  chloride,  viii  27;  oxide,  viii 

27- 

Starch,  vii  g;  brought  out  by  Samuel 
Hall,  i  23. 

Starch  finish  for  prints,  viii  99;  thick- 
ening, viii  49. 

Starching  lace,  vii  119. 

Starting  a  lace  machine,  vii  113. 

Statute  of  Labourers,  i  i8. 

Steaming  wool  cloths,  viii  lai;  ma- 
chine (fig.  587)  119. 

Steam  or  extract  style.  See  Calico 
printing. 

Steep  twills.     See  Design. 

Stenter,  hot-air  drying,  viii  (fig.  568) 
81 ;  section  of  machine,  viii  (fig. 
569)  83. 

Stenter  frames,  viii  79;  damping  and 
drying,  viii  (fig.  566)  80;  self-feed- 
ing clips  viii  (fig.  567)  80;  weft 
straightening,  viii  (plate)  80. 

Stentering  lace,  \'ii  1 19, 

Stepping.     See  Glossary. 

Stiffeners  or  binding  agents,  viii  76. 

Stiff  starch  finish,  viii  99. 

Stirling  yarn  table,  iv  24. 

Stitching  double  cloths.    See  Design. 

Stitching  for  bleaching,  vii  140;  ma- 
chine, viii  (fig.  542)  104. 

Stocking  frame.     See  Hosiery. 

Stockport  reed,  iv  119. 

Stocks  and  bowls,  v  11,  (fig.  260)  12; 
stocks  and  bowls  for  six  shafts,  v 
(fig.  261)  13;  for  five  shafts,  v  (fig. 

262)  14 ;  for  unequal  shafts,  v  (fig. 

263)  14. 

Stop  motions:  (i)  On  drawing  frames, 
invented  by  James  Smith,  of  Dean- 
ston. ii  157;  section  of  drawing 
frame  showing  stop  motion,  ii  (fig. 
103)   154;    electric   stop   motion,    ii 

(2)  On  doubling  frames,  iii  159; 
diagram  of  cap-trap  frame,  iii  (fig. 
182)  160;  positively  driven  roller, 
iii  (fig.  183)  160;  trap  stop  motion, 
iii  (fig.  184)  161 ;  Unsworth's  stop 
motion,   iv  (fig.   205)  61. 

(3)  On  spinning  frames — knock- 
ing-off  motion,  iii  15;  stop  and  lock 
motion,  iii  15;  knocker-off  motion, 
iii  25,  (fig.  122)  26. 

(4)  On  looms — spring  lever,  iv 
17s;  loose  reed,  v  92,  (fig.  300)  93; 
weft  work,  invented,  i  24 ;  v  146; 
weft  fork  stop  motion  for  power 
looms,  V  (fig.  339)  147;  warp,  v  148; 
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Northrop  warp  stop  motion,  v  (lig-. 

340)  148;   electric,  v  (fi(j.  341)  149; 

Dr.  Carver's,  v  (fig  342)  150. 
(5)  On   warping  m.ichincs— drop 

detectors,   iv  70. 
Stranding-  machine,  iv  (lig.  194)  17. 
Strands,  iv  15. 
Strengths  of  spun  cotton   yarns,  iii 

>'9- 

Stretch,  on  mule,  iii  60,  lOO,  122. 

Stretcher  cones,  iii  167. 

Stretchers,  viii  79,  (plate)  80. 

Strick,  ii  7. 

Strickle,  ii  53. 

Stripe,  combined,  vi  68. 

Striped  worsted  twill,  vi  87. 

Stripes,  iv  135;  in  colour,  vi  79; 
checks,  vi  51. 

Stripper,  ii  69,  79. 

Stripper  rods,  ii  12. 

Stripping,  vii  12;  silks,  vii  154. 

Strutt,  Jedediah,  i  20;  vii  33. 

Stubbs,  Joseph,  viii  139. 

Staffer  warp,  vi  161,  172,  180. 

Styles  of  printing.  See  Calico  print- 
ing. 

Sud  cakes,  i  142. 

Suint,  i  45. 

Sully,  vii  27. 

Sulphocyanide  of  alumina,  viii  42. 

Sulphuring,  vii  156. 

Sumach,  viii  23 ;  black,  viii  59. 

Sunn  hemp,  Crotalaria jitncea ,  i  (fig. 
28)  112;  cultivation,  i  112;  pulling 
and  retting,  i  113;  structure  of 
fibre,  i  113. 

Super,  i  132. 

Superfine.     See  Glossary. 

Superseding  the  reeler  and  winder, 
iv  39- 

Surats,  i  73;  iii  104. 

Swift,  ii  71 ;  iii  i68. 

Swiss  finish,  viii  94. 

Swivels,  iv  146;  swivel  shuttles,  iv, 
146  (fig.  242);  the  swivel  shuttle 
box,  iv  (fig.  243)  147 ;  operating 
the  swivel  apparatus,  iv  147;  swivel 
shuttle  motion  on  the  power  loom, 
v  (fig.  244)  136;  swivel  shuttles  and 
mountings,  V  137;  shuttle  of  ribbon 
loom,  V  (fig.  334)  137 ;  section  of 
swivel  frame,  v  (fig.  335)  137;  swivel 
frame,  v  (fig.  336)  137;  the  method 
adopted,  v  138;  the  power-loom 
swivel,  v  (fig.  337)  139;  swivel  de- 
sign, vi  115. 

Swords.     See  Loom. 

Sykes,  John,  &  Son,  viii  140. 


Tabby  velveteen,  vi  121. 

Table,  Aberdeen,  iv  23 ;  card  setting, 
ii  72;  cotton,  i  95;  Jacquard  hook 
and  needle,  v  58;  Jacquard  sizes, 
vi  73;  jute  yarns,  iv  22;  linen 
yarns,  iv  21 ;  metric  counts,  iv  38; 
reed  counts,  v  91 ;  rope  sizes,  iv  19; 
silkworm,  i  63;  Stirling,  iv  24; 
towlines,  iv  20;  British  wool,  i  59; 
imported  wool,  i  58 ;  wool  yarns,  iv 
23;  yarn  counts,  iv  32;  yarn  mea- 
surements, iv  32. 

Table-felt  machine,  ii  (fig.  93)  126. 


Tabs.     See  Glossary. 

Taffeta,  vii  90. 

Tailing.     See  Calico  printing. 

Take-up  of  yarns  in  cloths,  vi  17. 

Tammy.     See  Glossary. 

Tannic  acid,  viii  24. 

Tannin  blacks,  viii  61. 

Tanty  at  work,  iv  106. 

Tape,  or  ribbon  loom,  inside  back 
cover,  i;  description  of,  v  140. 

Tapestry  carpet.  See  Carpet,  tapes- 
try. 

Tapestry  design,  ii  (frontispiece). 

Tappet  shedding  system :  manipula- 
tion of  the  warp,  v  i  ;  the  tappet 
system,  v  4 ;  a  simple  tappet  and 
gearing,  v  4;  simple  tappet,  v  (fig. 
255)  5 ;  another  tappet  of  simple 
character,  v  6;  shedding  motion  of 
tappet  loom,  v  (fig.  256)  7;  over 
and  under  motions,  v  7;  negative 
tappets,  V7;  spring  reversing  mo- 
tion, v  (fig.  257)9;  Kenyon's  under 
motion,  v  (fig.  258)  10;  Ilahlo,  Lie- 
breich's  patent,  v  10;  reversing 
motion,  v  (fig.  259)  1 1 ;  stocks  and 
bowls,  v  11;  extended  application 
of  the  lever  principle,  v  13;  forma- 
tion of  tappets,  v  14 ;  shaping  the 
tappet,  V  15;  theory,  v  15;  practical 
tappet  design,  v  16;  draft  for  plain 
cloth  tappet,  v  (fig.  264)  18;  com- 
pleted tappet,  v  (fig.  265)  19 ;  devia- 
tions in  shapes  of  plain  tappets,  v 
20;  tappets  for  twills  and  checks,  v 
20;  draft  for  3-pick  tappet,  v  (fig. 
266)  21 ;  draft  for  4-pick  tappet,  v 
(fig.  267)  21;  analysis  of  method,  v 
22;  patent  and  positive  tappets,  v 
23;  a  patent  tappet,  v  23;  Jamie- 
son's  negative  tappet,  v  (fig.  268) 
24 ;  the  Woodcroft  tappet,  v  24 ; 
draft  for  6-pick  positive  tappet,  v 
(fig.  269)  25 ;  Woodcroft's  positive 
tappet,  v  (fig.  270)  26 ;  application 
of  the  Woodcroft,  v  27 ;  action  of 
tappet,  V  (fig.  271)  28;  chain  tap- 
pets, V  28 ;  chain  tappet  structure, 

V  29;  the  oscillating  chain  tappet 
mechanism,  v  29;  oscillating  tap- 
pet, V  (fig.  272)  30;  direct-acting 
chain  tappet  invented  by  Nuttall,  v 
30;  Nuttall's  chain  tappet,  v  (fig. 
273)  3'  '  tappet  problems,  v  31,  34; 
speed  of  tappets,  v  34-36. 

Tarrat's  warp  frame,  vii  46. 

Tartan,  shepherd's  check,  vi  81. 

Tartans  I,  iv  (frontispiece) ;  II,  iv  134. 

Tartar  emetic,  viii  28. 

Tartaric  acid,  viii  26. 

Tatham,  William,  &  Co.,  viii  140. 

Taylor,  Wordsworth,  &  Co.,  viii  140. 

Tearer,  viii  4. 

Teasel,  Fuller's,  viii  (fig.  580)  no. 

Teaseling,  viii  log;   gig,  or  raising, 

viii  (fig.  581),  III. 
Teaser,  "Fearnought",  i  (fig.  43)  153; 

relative  speeds  of  rollers  on,  i  154. 
Temples,    iv    122,    (fig.    231);    v   158; 

dutcher,  v  (fig.  347)  159;  roller,  i  23; 

V  159  (fig.  347);  trough  and  roller, 

V  158,  (fig.  346)  IS9- 
Templeton,  James,  vi  153. 
Templeton,  James,  &  Co.,  viii  140. 
Ten-end  twill,  vi  35. 

Tennant,  Charles,  i  22;  vii  133. 


Tensile  tcNting,  141. 

Tenter.     See  (jloMnary. 

Tentering.     .See  Stenterin>f. 

Turminalia  chibula,  viii  23. 

"  Terrot  "  circular  knitter,  vii  64. 

Terry,  iv  150. 

Terry  towelling,  v  93;  section  of,  v 
(fig.  304)97;  velvet,  vi  118. 

Testing  water,  vii  133. 

Tests  for  dyes,  viii  132;  chemical,  viii 
133;  for  fibres,  i  31  ;  for  indigo,  viii 
133;  for  scouring  liquors,  i  137;  for 
sewage  and  impurities  in  water,  vii 
136;  for  shoddy  and  mungo,  viii 
127;    for  silks,   i  64;    viii   131. 

Textile  design,  limits  of,  vi  7 ;  de- 
signer's resources  and  equipment, 
vi  4;  nature  of  carpet  weaving,  vii 
22;  printing,  viii  i;  weaving  and 
design,  vi  i. 

Textile  history,  the  principal  events  in, 
i  13-26. 

Texture.     See  Glossary. 

Thickeners,  viii  9,  76. 

Third  drawing  box,  iii  35. 

Thomson,  Son,  &  Co.,  viii  140. 

Thomson,  William,  &  Sons,  viii  140. 

Thornes,  George,  &  Son,  viii  140. 

Thread,  sewing,  iv  3. 

Threads,  iv  1  ;  bleaching  cotton,  vii 
148;  cheese  winding,  iv  10;  gassing, 
iv9;  per  inch  in  cloths,  vi  15;  viii 
126. 

Three-end  twill,  vi  29. 

Three-frame  Brussels  carpet,  vi  179. 

Three-ply  Scotch  carpet,  vii  18. 

Throstle  spinning  frame,  i  24 ;  iii  (fig. 
136)  68;  two-sided,  iii  (fig.  137)  69; 
lifter,  the  heart-shaped  cam.  iii  70; 
end  view  of  throstle,  iii  (fig.  138) 
70;  throstle  in  the  cotton  trade, 
iii  114;  worsted  spinning  on  the 
throstle,  iii  131  ;  throstle  in  the 
linen  factory,  iii  144 ;  throstle  twist- 
ing, iii  154;  gearing  of  doubling 
frame,  iii  (fig.  178)  155;  twisting 
linen  yarns,  iii  166. 

Thrown  silks  and  spun  silks  com- 
pared, iii  180. 

Thrown-silk  counts,  iv  29. 

Tibet  cloth.     See  Glossary. 

Tibet  goat,  i  57. 

Ticking.     See  Glossary. 

Tickler,  vii  34. 

Timing  the  motions  of  the  loom,  v 
168. 

Tin  roller,  ii  86. 

Tin  salts,  viii  27 ;  thickening  for,  viii 

4'- 

Tins,  viii  78,  95. 

Tinting,  vii  161. 

Top,  laying,  iv  15. 

Top  rollers.  See  Drawing,  Inter- 
mediate, Roving,  Gilling,  Spinning 
frames. 

Tops,  ii  102. 

Tow,  ii  8,  13.     See  Flax. 

Towellings,  ii  2  ;  terry,  v  95. 

Towlines,  iv  20. 

Townshend,  M.,  i  25;  vii  37,  59. 

Tram,  iii  179. 

Transverse  section  of  fibres,  i  33. 

Trapper,  iii  160. 

Trap  stop  motion,  iii  (fig.  184)  i6i. 

Traveller,  iv  14.     See  Ring  frame. 

Travelling  apron,  ii  93;  lattice,  i  158. 
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Traverse  motion,  iii  6g;  rai],  iii  47. 

Treading,  altering,  vi  68;  plan.  See 
Design. 

Treadles,  iv  117;  vii  39. 

Treloar  &  Son,  viii  140. 

Trillo,  viii  24. 

Triple  diamond,  vi  95. 

Trough,  hot-water,  iii  144. 

Trough-and-roller  temples,  v  158. 

Trumpet,  ii  170. 

Trustees  for  linen  manufacture,  ii  3. 

Tube  or  cap  frame.    See  Cap  frames. 

Tuck  presser,  i  19 ;  vii  32. 

Tucks.     See  Glossary. 

Tufted  carpet  (see  Oriental  carpet, 
Axminster  carpet);  machine-made. 
See  Crompton  Axminster  carpet. 

Tulle.     See  Glossary. 

Tumbler  latch  needle,  i  25 ;  vii  37,  59 ; 
stop  motion,  ii  157. 

Turmeric,  viii  62. 

Tusseh.     See  Silk. 

Twine  dressing,  iv  8;  polishing 
machine,  iv  (plate)  9;  slivers,  ii 
172. 

Twines,  iv  i  ;  balling,  iv  11 ;  cabling, 
iv  6;  gassing,  iv  9;  of  flax  and 
hemp,  iv  6. 

Twist  coefficients,  viii  129;  crossband, 
iii  153;  direction  of,  iii  152;  effects 
of,  vi  9;  of  yarn,  viii  128;  measur- 
ing, viii  130;  on  mule  frames,  iii 
102;  on  ring  frame,  iii  117;  open- 
band,  iii  153;  rules  for,  iii  104. 

Twisted  effects  on  worsteds,  iii  159. 

Twister,  upward,  iii  166,  (fig.  186)  167. 

Twisting,  ii  133;  agents  on  the  ring, 
iii  96;  fancy  yarns,  iii  162  (plate); 
flax  on  the  tube  frame,  iv  6;  frames 
iii  159;  trap-stop  motion  on,  iii  161  ; 
linen  yarns,  iii  116;  throstle,  iii  154; 
woollen,  iii  158;  worsted,  iii  158. 

Two -and -two  warp  and  weft  in 
coloured  work,  vi  84. 

Tying  up  harness,  v  85. 


u 

Ultramarine  blue,   viii   14;   artificial, 

viii  15. 
Under  motion,  Kenyon's,  v  10. 
Underpick  motion,  v  120. 
Union  cloth,  examination  of,  viii  131. 
Unsworth,  Thomas,  iv  61. 
Unverdorben,  viii  16. 
Upholstery  felts,  ii  115. 
Upright   warp  knitter,   i   22;   vii  46; 

warping  mill,  iv  74. 
Upward  twister,  iii  166,  (fig.  186)  167. 
Ure,  Dr.  Andrew,  i  163;  ii  45;  iv  83. 
Urquhart,  Lindsay,  &  Co.,  viii  140. 
Utilizing   waste    scouring   liquors,    i 

'4>- 
Uttmann,  Barbara,  i  18;  vii  81. 


V 

Valenciennes,  vii  83,  86. 
Valonia,  viii  24. 

Variety  and  twist  of  threads,  vi  5. 
Vats,  viii  52 ;  Indigo,  viii  55. 
Vaucanson,  M.,  v  55. 


Vegetable  colours,  viii  10,  48,  60,  70; 

fibres,  i  30 ;  analysis  of,  i  ;^2. 
Velvet,    iv    149;     brocaded,    vi    119; 

figuring  on,  vi  118;   loom,  iv  149; 

weave,  vi  118. 
Velveteen,  vi  119;  cutting,  vii  128-9; 

finishing,  viii  97 ;  tabby,  vi  121. 
Venetian  point  lace,  vii  81. 
Venetian  red,  viii  14. 
Vermilion,  viii  14. 
Vermilionette,  viii  14. 
Vests,  knitted,  vii  75. 
Vibrator.     See  American  Dobby. 
Vicuna,  i  51. 
Viewing,  vii  76,  116. 
Violet,  viii  18,  20,  43,  69. 
Vulcan  Company,  Bury,  viii  410. 


w 

Wadding.     See  Glossary. 

Walk,  rope,  iv  13. 

Walk  mill.     See  Glossary. 

Walker,  Samuel,  &  Sons,  viii  140. 

Warehouse  finishing,  vii  120. 

Waring  &  Gillow,  Ltd.,  viii  140. 

Warner  &  Sons,  viii  140. 

Warp:  (i)  Cotton  —  Winding  bob- 
bins, iv  54;  winding  frame,  iv  (fig. 
202)  56;  warping,  iv  70;  warping 
machine,  iv  (fig.  209)  70;  coloured 
cotton  warping,  iv  72 ;  sizing  warps, 
iv  83;  recipes  for  sizing,  iv  83; 
cylinder  sizing  machine,  iv  84;  side 
elevation  of  slasher,  iv  (fig.  215), 
plan  (fig.  216)  85;  weaving  calcula- 
tion for  plain  cloth,  vi  19. 

(2)  Linen — Doubling-winding,  iv 
61  ;  Unsworth  frame,  with  stop- 
motion,  iv  (fig.  205)  61  ;  chain 
warping,  iv  80;  "dresser's  set",  iv 
81;  size,  Irish  moss,  iv  87;  sizing 
on  the  "slasher",  iv  87;  diagram 
of  linen-sizing  machine,  iv  (fig.  217) 
88;  beaming,  iv  89;  calculations 
for  warp  in  plain  cloth,  vi  23. 

(3)  Jute  —  warp  winding,  iv  64; 
warping,  iv  81 ;  sizing,  iv89;  plain 
cloth  calculations,  vi  26. 

(4)  Wool — Winding  wool  yarns, 
iv  56;  drum  winder,  iv  (fig.  203)  57; 
drum  winding  and  traverse  mo- 
tions, iv  58;  split  drum  winder,  iv 
(fig.  204)  59,  (plate)  58;  warping  by 
hand,  iv  66;  creel,  iv  (fig.  207)  66; 
woof,  or  bartrees,  iv  (fig.  208)  67 ; 
leasing,  iv  69;  machine  warping, 
Iv  69;  upright  warping  mill,  iv  74, 
(fig.  210)  75;  horizontal  warping 
mill,  with  dividing  head,  iv  76; 
patent  sectional  dividing  warping 
mill,  iv  (fig.  21 1)  77  ;  sectional  warp- 
ing mill,  with  fixed  creel,  iv  78  (fig. 
212)  78;  warping  in  section,  iv  79; 
patent  section  warping  machine,  iv 
(fig.  214)  79;  wool  warp  sizing,  iv 
86;  beaming,  iv  89;  balloon  and 
beaming  frame,  iv  go,  (fig.  218)  91  ; 
combined  warping,  sizing,  beam- 
ing, iv  92,  (fig.  219)93;  setting  for 
plain  cloth,  vi  20. 

(5)  Special  warps — a,  Velvet  (see 
Velvet),  b,  Axminster  and  Oriental 
carpets    (see   Oriental   and    tufted 


carpets),  c,  Brussels  and  Wilton 
carpets  (see  Brussels  and  Wilton 
carpets);  tapestry  carpets  (see  ta- 
pestry carpets). 

(6)  Putting  on  the  Loom — Draw- 
ing-in  and  healding,  iv  125;  draw- 
ing and  healding,  iv  (fig.  233)  126; 
power-loom  drawing,  iv  126;  draw- 
ing-in  frame  for  power  loom,  iv 
(fig.  234)  127;    sleying,  iv  126. 

Warp  and  weft,  iv  103,  148;  effect  of 
interweaving,  vi  16. 

Warp  stop  motions,  v  148-9. 

Warping  pattern  problems,  iv  80. 

Washing.     See  Bleaching,  Scouring. 

Waste  liquors,  i  141 ;  vii  158. 

Waste  silk.     See  Silk. 

Water,  i  137;  vii  135;  softening  per- 
manent and  temporary  hardness, 
vii  137;  testing,  vii  135;  tests  for 
impurities,   vii   136. 

Water  frame,  Arkwright's,  iii  44. 

Watered  finish,  viii  9. 

Watt,  James,  i  21 ;  vii  132. 

Waved  yarns,  iii  167. 

Wax,  bees',  roller,  viii  97. 

Wax,  Japan,  viii  76. 

Weaving:  (1)  History — a.  Prehistoric 
— Neolithic  remains,  i  6,  13;  Egyp- 
tian, i  14;  Assyrian,  i  14;  Baby- 
Ionian,  i  14.  b.  Ancient — Roman 
perpendicular  loom,  i  14;  silk  woven 
at  Cos,  i  15;  ii  30;  China,  Indian, 
Greek,  Roman,  fabrics,  i  15,  16  (see 
Cotton,  Flax,  Hemp,  Jute,  Silk, 
Wool),  c.  Primitive — basket-weav- 
ing, iv  99;  mat -making,  iv  100; 
hammock-weaving,  i  loi;  primitive 
looms,  iv  104;  Hindu  tanty  loom, 
iv  106.  d,  British  —  important 
dates:  a.d.  80,  i  16;  680,  i  16;  iv  106; 
1068,  i  16;  iv  107;  1080,  i  16;  1107, 
i  16;  1 197,  i  16;  iv  107;  1253,  •  '6> 
1258,  i  16;  iv  107;  1327,  i  16;  1331, 
i  17;  iv  107;  1368,  i  17;  1455,  i  17; 
•549.  ;  17;  "'  33;  'V  108;  1564,  ii  34; 
1619,  i  18;  1685,  i  18;  ii  32,  33,  34; 
iv  108;  1733,  i  19;  iv  109;  1750,  i  21; 
iv  151;  1785,  i  21;  iv  165;  1798,  i  22; 
V  54;  1814,  i  23;  iv  170;  1822,  i  23; 
iv  171;  1826,  i  24;  vi  151;  1838,  i  25; 
vi  153;  "839,  i  25;  iv  157;  vii  i; 
1840,  i  25 ;  v  28;  1859,  i  26;  v  28; 
1867,  i  26;  V  40;  1894,  i  26;  V  169. 

(2)  Fabrics — a.  Carpet — Axmin- 
ster (see  Axminster  carpet);  Brus- 
sels (see  Brussels  and  Wikon); 
Crompton  Axminster  (see  Cromp- 
ton Axminster);  Kidderminster  or 
Scotch  (see  Scotch  carpet) ;  tapes- 
try (see  Tapestry  and  Velvet-pile 
tapestry  carpet) ;  patent  Axminster 
(see  Patent  Axminster  carpet),  b. 
Plain  cloths,  iv97;  vi  8,  9;  cotton, 
vi  19;  jute,  vi  26;  linen,  vi  23;  silk, 
vi  24;  woollen,  vi  20;  worsted,  vi  22. 
r.  Twilled,  figured,  and  fancy  fab- 
rics— gauze,  iv  142;  lappet,  iv  144 
(see  Lappet);  swivels,  iv  146  (see 
Swivels);  silk  brocades  (see  Bro- 
cade, silk);  twills  (sec  Twill).  See 
Design. 

(3)  Looms  —  plain  loom,  iv  112; 
practical  hints  for  working,  iv  128; 
Pai.sley  harness  loom,  iv  138;  gauze, 
iv  142;  lappet,  iv  144;  v  98;  swivel, 
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